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I HAVE A LOT OF 


Son Ba Mckiey 


that I have taken tn exchange for new, which | , 


I will sell cheap, and Warrant as represented: 
One 20 inch Greenwood Planer and Counter. 
One 60 inch 4 Heading Jointer. 

One <g Stave Cutter. 

One f “Equalizer. 

One Jointer. 

One 15 Horse power Portable Engine. 

Onels “* i Stationary Engine. 

Onele * m ! Engine. 

One No. 4 Knowles Steam Pump. 

One No.3 Weinman ‘“ 

One Brewer’s Air Pump. 

One lot 2 7-16 inch Shafting, with post hang- 
ers and couplings. 

One lot 2 15-16 inch Shafting. 

One Bentel, Margadant & Vo. Band Saw. 

One Goodell & Waters Shaper—Single spindle 

One Railway Cut-off Saw. 

One Ne. 6 Boston Cupola and Forge Blower, 
with Countershaft. 1. H. PRATT, 

6 15 South Water Street, Cleveiand,’O. 


*s Lad 





Diamond Emery Wheel Machinery, 


THE BEST IN THE MARKET. 


Hadley’s Patent Countershaft and Bel Shifter 
Send for illustrated catalogue and prices. 


W.H. PARKIN & GO., Sole Agents, 
51 No. 11 So. Water street, Cleveland, O. 


A.Northrop&Co: 


NORTHROP’S PATENT CAP SEAM 


SHEET IRON ROOFING. | 


; 








PATENT 





The Cummer Engine 


Was awarded the 


GOLD MEDAL 


} 
At the Cincinnati Exposition, and a SPECIAL PRIZE for extraordinary / 
merit. Also 


THE HIGHEST MEDAL 


At Louisville for the BEST Automatic Engine. 





| 
| 
j 
; 
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SEND FOR 150 PAGE CATALOGUE No. 14. 
SCUMMER ENGINE Co.. 
CLEVELAND. OHIO. 


ADDRESS 








PANELED SHEET IRON CEILING, 
And CRIMPED IRONS of various designs | 
for Roofing and Siding. 
No, 97 First Avenue, 
PITTSBURGH, PA. 
865” Send for Circular. 81 





Send for Cata'ogue of the 


FIRMENICH 
Address 


Geo. C. Morgan & Co., 


Room 16, Major Block, Chicago. 71 














BRASS WORKING MACHINERY. 


12-inch and 16-inch 


Monitor Lathes, 


2-Spindle and 4-Spindle. 


Valve Milling Machines, 


Speed Lathes. with set over and quick 
return on Foot Block. 


Slide Rests and 2-Jawed Chucks. 
Revolving Chucks for Globe Valves 


SMALL TOOLS AND FIXTURES. 


WARNER & SWASEY, 
91 CLEVELAND. 0. 


REEVES BROTHERS, NILES, O., 


MANUFACTURERS OF ALL phen or 


STEAIN. BOrlErs, | 


Blast Furnace Stacks, Iron Buildings, Roof Frames, and Plate and Sheet 
Iron Work of every description Also, Dealers in New and Second-hand 
Engines. A stock of Engines and Boilers always on hand. 


LATHES, 
Planers, 


Radial Drills, 


Standard Gauges, 


with 















Special Machinery, 


Every machine belted and tested. ©G.A. GRAY Jr., & CO., 








N. E. C. 8th and Sycamore Streets, 


CINCINNATI, OHIO 


Cabinet Work 


For Offices, Stores, or Banks, in any woed or 
style, at lowest living prices for FIRST 
CLASS WORK. 


DESIGNS FURNISHED, 


if required, and estimates given. 


Roll Top Desks, 


{on hand, Equal te any other manufacture, 
and lower prices. 
send for Catalogue. Correspondence solicit:d 
D. A. JAMES, 
25 218 W. Market Street. Akron, O. 
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DAVIS & HUNT, 147 Ontario street, 


Sole agents for CLEVELAND. 
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PUMPS 


STEAM: 


UPWARDS, 


































JOHN A. PATTERSON, 
Civil Engineer, 


ROOM 54 ARCADE BUILDING, 
CLEVELAND, 0. 


Bridges, Roofs, Turntabies, and Hydraulic 
Machinery made a specialty 














Akron Sewer Pipe Agencv. 


—— REPRESENTING —— 


Akron Sewer Pipe Co,, Hill S. P. Co., Buckeye S. P, Co, and Robinson Bros. & Co. 


MANUFACTURERS OF . 





“Standard” Akron Salt Glazed Sewer Pipe. 


[We guarantee our Pipe to be the “ Best” made in America. A liberal diseount to the trade. 





SEND FOR PRICE LIST. r 


Capacity, 5,000 car loads per year. 
Ofiice and A7rcrks et Akron, Onic, U.S.A. 72 

































































IRON TRADE REVIEW. 





THE | LARCEST PATTERN SHOP WEST OFN NEW Y YORK. 


GOBEILLE PATTERN WORKS, 


19-27 Columbus Street, CLEVELAND, O. 24 


Telephone No. 2024. 








CLEVELAND T TWIST DRILL CO, 007s PRINT TSS 24004 20 ent 

















Worthington & Sons, 


Manufacturers of 


s 
Crindstones 
for all kinds of grinding. 
Specialty of Mount 
Crindstones 
Beat line of 


h 
“— Stones 


in che 
United States. 


* Front & River 
Streets. 









CLEVELAND, 
OHIO. 


SUMMERS BROS. & CO. 


manufacturers of 





COMMON & REFINED SHEET TROY, 


. And Superior Quality Shingie-Bands. 


ORtTHERe os Youngstown, 0. 


= H. JONES & CO. 


Successors to Jones & VAN WIE, 
ENCINEERS 


And Dealers in Machinery 


OF ALL KINDS. 
the gamaadasaas* beg | from 10 to 


Prompt Delive Paks Wood and Iron 
Working Mac peng dh i ererne™ &e., 


221, 223 and 3 225 River ata 
CLEVELAND, O. 














‘W. McFARLAND, 
Tron and Brass Founder. 


Chilled Cast Wire Dies 


Any size or style re short mrtg 
TRENTON. N. J. 


Seg Nn Pun 


The BEST inde- 
ndent bot oiler 
eeder made. Sin- 
gie and duplex 
pumps in 12 sizes. 
Also arranged with 
extensions for 
wells, 


send for our Boil- 
er Pump Catalogue 
showing over ten 
different kinds of 
Feeders; adapted 
jor every purpose. 
Manatactered by 


THE GOULDS 
MG 





0., 
Seneca Falls, N- Y. 
Warehouse 15 Park 
: Place, New York. 
Manufacturers of Hand and Power y Pees, 
Hydraulic machinery and Iron Cata- 


logues furnished upon applica tg 
hs solicited. 





Corre- 








AKRON.OHIO. 


ACTA 


TAPANS, DRYERS, 


go TS 5, 





Correspondence Solicited, 





Send for Catalogue. 
NEW HAVEN, CONN,, U.S. A. 
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Water Motor 


IS THE BEST MADE, 


because it is the 


Wlost Dconomical. 


THE KIMBALL MOTOR CO, 





73 * 







HORIZONTAL BOR- 


TOOL 00, 
Machinist 
Tool. 


Factory: Pro- 
valente, R.I. 


THE STAR 





. 






ING MACHINE. 


Offices: 220 Franklin street, Boston, Mass., 228"Lake street, Chicago, Il]. 
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1AN Camm alauiiks' AN MAUTIN 


SEND F a) - Wot wNMolei 0) =F 


WOVUST? AT STOR = 


Men’s and Boys’ fine styles 
always on hand. 
196 Superior Street. no 
























: 
Alligator SA7renches ig 
FOR PIPE AND ROUND IRon, a 
y ' 
| Th 
, T . 
s. A. SMITH, . tut , Pp 
164 Lake Street, ice ; ” , 
Agent for the Western States, - | 
anda N 
THE placed t| 
somparr WAS nginy vious r 
; di 
PATENT =) ape 
Started Instantly. Fe placed f: 
to build. No Boiler to wate)’ tion | 
Noengineer required, Ny : 
coal nor ashes. No wate [he 
needed. No Danger of 
sare losion. Sizes Hs Ms stro! 


1 horse power. (ona 
a The most convenient ani 
cheapest Motor for smal outer p 
power, ever made, Jn Nite 
the thing for Printing 04. 3 Ph 
ces, Laundries, Jeweler, 
Saddlers, Coffee Milk 
Small Shops, ete. 
_ SOMBART GAS ENGINE (0, ° 
= HARTFORD, Cony, 
For sale in Cleveland by 
Ps 1. H. Pratt, 
== 08 15 South Water Street 


BUCKEYE FORCE: 


ECTROTYPING 
10 FRANKFORT cies 


LEVELAN 
Mention ents paper. 














Saitin 


the temper b 
them. 


Manufactured by 


Bridgeport, Conn. 


Tap to Standard Gauges 
Adjtenenie to all variations 
in the size of fittings. 
yy gee without draw- 

simply 
‘ossessing 
practical advantages appre- 
ciated by all mechanics. 
cular and Price Liet sent free 
on application. 


Can be 


ir- 


F. ARMSTRONC, 


New York Office—182 Church Street. 


ARMSTRONG’S IMPROVED ADJUSTABLE STOGK and DIES 


FOR PIPE AND BOLTS. 





For sale by Worswick Mfg. Co., Cleveland, Ohio 








The Flammang Injector. 
THE LATEST, 


MOST IMPROVED, SIMPLEST, 


MOST ECONOMICAL 


BOILER FEED 


In the Market. Will lift water 26 feet, and work 
AS WELL WITH HOT AS COLD WATER. 


Cannot stop up or corrode. Alwaysready. Every 
Injector guaranteed to do what it is sold for,— 
Lifting or Non-litting. 

Send for Price List to 


FLAMMANC INJECTOR CO., 
44 Atwater Block, or 66 Center Street. 
CLEVELAND, 0. 38 
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cA STONE (( 0 


WM. B. CLEVELAND, 


Suucessor to M. A. Buell,y 


Electrical Apparatus, 


AND THLEGRAPH SUPPLIES, 


Electro-Medical Batteries; Call- Bells and 
Batteries; Learners’ Te ar ft Instrumente; 
‘Annunciators, otors, &c. 


Special and Experimenta) work to order. 
No. 144 Superior Street, 
Leader Building. 5 CLEVELAND, O. 


ENGRAVING 


CROSSCUP WES 





INE Wood 
F PHOTO- 





TOLEDO WIRE WORK; 





F. POWELL & CO. 


Manufacturers of 


Coal Screens, 


WIRE BANK RAILING, 


PLAN [ STANDS, 


FRIE PROOF LATHING, &C. 
238 Summit Street, TOLEDO,O. 








CLEVELAND 


Matted laos Works, 


| No. 99 and 101 Public Square, 


Cleveland, O. 


STAINED, ENAMELED, 
EMBOSSED, CUT 
and all kinds of Colored ¢ i1ags. 58 53 


THE CLEVELAND 


— Compy 


E desire to inform the public that we are 
prepared to receive PIG IRON, Blooms 
uck-Bar. BAR and Sheet IRON, 
ie Wisse, Ruils, LUMBER, ORE, ete. 
od every kind of merchandise, on storage, 
Warrants will be issued on all stock rece!v' 
made trans'erable by endorsement and delit- 
erabie to the holder on demand. These w?!- 
rants will furnish a convenient medium of 
er and delivery, and serve as colla 
to parties wishing advances on their stoc 
We shall be giad to furnish full particulars 4 
to the mane f of transacting business and in- 
vite correspondence or so oe interview, 














RAKE, See'y, 
Room 68 Wilshire Block. 
Queen City Pattern Works. 
0 


Patterns made to Order 


For Machinery, Stove and Architec- 
tural Work. 














2 ALEX. D. CUNNY, 
190 & 122 Bast 9d Street, CINCINNATIn® 
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Che Enaine Room. 
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The Poole & Hunt Water-Tube Boiler. 

This boiler is composed ot lap-welded wrought-iron 
tubes, placed in an inclined position, and connected by 
vertical passages at each end with a horizontal steam | 
and water drum. The tubes are “staggered,” or so | 
placed that one row comes over the spaces of the pre- | 
The vertical passages or end-connections | 
are made of two plates of the best flange-iron or steel 
placed far enough apart to give full area for the circula- | 
tion between the inclined tubes and horizontal drum. 


| 


| 
| 
vious row. 


The plates are flanged at sides and bottom, and very | 
The tubes are expanded 
into the inner plate, and suitable hand-holes in the 


strongly stay-bolted together. 


outer plate admit the tubes and allow for cleaning. 
The connection to the drum is made in the strongest 
manner, an! when subjected to a hy Jr static pressure 
of three hundred pounds shows no signs of weakness. 
The fire is made under the higher end of the tubes, and 
the products of combus- 

tion pass up between the 

tubes into a combustion 
chamber under the steam 
water from 


and drum; 


thence they down 
the 


once more up through the 


pass 
across tubes, thence 
spaces betwecu the tubes, 
and off to the chimney. 
The water, being inside 
heated 
the 


the tubes, as it is 


tends to rise toward 
is 


the 


mingled column of steam 


higher end, and as it 
converted into steam 

and water being of less 
specific gravity than the 
slid at the back 


end boiler—rises 


water 
of the 
through the front end-con- 


nection into the drum 


above the tubes, where 


the sveam separates from 
the Jatter 


the 


the water, and 
baek 


wwii 


flaws to rear 
and « 


the 


again through 
continuous 
As the 


connections are large (the 


tubes in a 
Cireu ation, end- 
full areaof the tubes being 
maintained), this cireula. 
lion is very rapid and pro- 
duces three very important advantages; 

1. It sweeps away each particle of steam as fast as 
formed, and supplies its place with a particle of water 


| 


’ 
thereby absorbing the heat of the fire to the best ag 
lage; and thoroughly separating from the water, in the | 
large disengaging surface in the steam and water drum, | 
prevents what is known as “ priming” or “foaming,” the 
steam passing away from the boiler dry, even when the | 
boiler is foreed to its utmost capacity. 

» 


a=. | 


causes a thorough commingling of the water 
throughout the boiler, and a consequent equable temper- 
ature, thus preventing those very serious strains from | 
unequal expansion which occur in all boilers of ordinary 


constru tion, and which are a frequent cause of explo- 
sions, 

3. The rapid circulation prevents to a great degree the 
formation of deposits or incrustations upon the heating | 
surfaces, sweeping them away and gepositixg them in 
the mud drum at the rear and lowest point of the 
boiler, whence they are blown out. 


A hand-hole at the end of each tube permits access | 


vant 
ar 








thereto for cleaning, should they become scaled by the 
use of very bad water, and man-holes in the steam and 
mud drums admit access to them for the same purpose. 
Should it be necessary for any cause, a tube may be 
readily removed and another substituted. The front 
end of boiler is suspended from a girder supported by 
columns entirely independent of the brick-work, and 
all the mountings, including gauges, safety valve, etc.» 
are of the very best and most approved patterns. 

It is now fully established, by the experience of 
boiler insurance associations in this country and Eng- 
land, that all the mystery of boiler explosions consists 
ina want of sufficient strength to withstand the pres- 
sure. This lack of strength may be inherent in the 
original construction, but is most commonly the effect 
of weakening of the iron by strains due to unequal ex- 
pansion, caused by unequal heating of different portions 
of the boiler,or it may be due to corrosion from long 
use or improper setting. 

This boiler, being composed of wrought-iron tubes, 


BH 
AB ALL 1 
“a 


TIRE POOLE ND HUNT WATKER-TUBE BOLLER, 


with drums and connections made of the best wrought- 


iron or steel plates, has a great excess of strength over 


any pressure which it is desirable to use, and as the | 


rapid circulation of water insures equable temperatures 


in all parts the strains due to unequal expansion cannot 
Should 


which is not at all probable 


oecur to deteriorate its strength. 
tubes give out no ex- 
allowed 
it 
to give out, what water remained would be confined 


plosion could occur; and in the case water be 


to get so low as to overheat the shell and cause 


| to the tubes, and could not cause a destructive explo- 


sion likethe single iarge body of water in the ordinary 


forms of boilers. 


The makers claim that “ experience with several thous 
sand horse-power of these boilers in operation for a 


period of twelve years demonstrates their superiority 


and for parties who wish to carry high steam-pressure 


(100 to 125 pounds), we can contidently recommend this 


boiler as the most durable made. For further particu- 


) 


one of the| 


Weighti*q Moulds. 
London Engineer. 

Moulders have many different ways of calculating the 
pressure and lift against the top parts of their mould, 
and have different factorsof safety, yet the most modern 
books on moulding either ignore the fact or say nothing 
about it beyond that it is more a matter of judgment on 
the moulder’s part than a calculation by figures. Will 
you give the rules that are used for such, and a short 
example of what experiences teaches to be the most 
reliable iu practice? A.—Moulders, as a rule, judge by 
rule-of-thumb as to the weighting of their moulds, but 
they have generally a sufficient weight placed upon 
them, and for large boxes use pins and cotters as well as 
weights to secure the boxes together. It is very simple 
to calculate the pressure that will come against the top 
box if we know the area of the molten metal that will 
press against it; as, for instance, suppose the area of the 
casting be four square feet where it presses against the 





| sand in the box top, then, if the runner, gate or “git” 
| be the highest point to which it rises above the metal 
area inthe top box, there 
will be a pressure against 
that area of about 401b. on 
the square foot for every 
inch the surface of the top 
of the 
above the surface 


‘git’ is 
of the 
casting in the top box, and 
if that be 
above the surface 


the 


runner ‘ 


8 inch 
of 
top 
x40«8 


surface 
the 
box, 
l,- 


280!b. weight, which would 


easting in 


then we have 
just balance the pressure. 
But 
this 


two or three times 


caleulated weight 
should be placed upon the 
box before running in the 
Lt 


number of castings in one 


metal. there are a 


box take the area of the 


whole—that is, the sum of 


all the areas—as the area 
of surface pressing against 
the top box, and you may 
easily calculate the re- 
quired weight 
Theory vs. Practice. 
A useful 


wall Jackson was old Miles, 


man to Stone- 
the Virginia bridge build. 
The 
| swept away so often by floods, or burned by the enemy, 


| that 


er. bridges were 
Miles was as necessary to the Confederate army 
as Jackson himself. One day the Union troops had re- 
| treated and burned a bridge across the Shenadoah. Jack- 
| son, determined to follow them, summoned Miles. 
|; “You must put all your men on that bridge,” said he; 
| “they must work all night, and the bridge must be com- 
| pleted by daylight. My engineer shall furnish you 
with the plan, and you can go right ahead.” 

Early next morning Jackson, in a very doubtful frame 
of mind, met the old bridge builder. 

“ Well,’ said the General, “did the engineer give you 
the plan for the bridge?” 
| ‘‘General,’”’ returned Miles slowly, “the bridge is 


I don’t Know whether the pictu 
“6-2. 


THERE are two little machines at Danbury, Conn., 


| done. 


| —E 
| 


r is or not.” 


| which cut the threads on screws one-eighth of an inch 


| jong, and of which it takes 200 to weigh an ounce. They 





: av 2en working about a month, and each machi 
lars and prices, address the manufacturers, Messrs, have been working about a month, ee 


Poole & Hunt, Baltimore, Md, makes 5,000 screws a day, 
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IRON TRADE REVIEW. 
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Hints from Practical Wen. 


A Machine for Cooling Glue in Oil Barrels. 
TO THE EDITOR: 

Pull the handle, H, down until the spreader, J, 
is insid> of the barrel through the bung; at the 
same time the handle, H, strikes the tappet, A, 
which engages with a rod connected to the 
lever. L, of the airevalve, C, and opens the 
air valve, letting in a supply of air (which is 
under 50 or 100 lbs. pressure ina tank not! 
shown) which forces the gasoline by the syphon, | 
B, through pipes. EK, and rubber hose F, into | 
pipe I, through spreader to barrel and the air) 
com jined with the gasoline makes the cooling | 
mixture or gas. This machine is patented by | 
Messrs. Somers & Eager of this city. 

| 





EXPLANATION OF DIAGRAMS. 
A—Adijustible tappet. B—Syphon. 
Air valve. D—Pipe leading to reservoir of | 
compressed air. E—Pipe leading from syphon 
to gasoline. F—Rubber hose. H—Lever for 
working machine. I—Movable pipe connected | 
with spreader, J—Spreader. K—Pipe con- | 
nected to hose from syphon. L—Lever on air} 


jam 


valve. M—vValve for regulating the flow of 
gasoline. ENGINEER. 
” 9 Oo 

CLEVELAND, March 21, 1884. 


—0O 
Draughting Bevel Gearing. 
TO THE EDITOR: 

Will you so favor me as to give me some in- 
struction on draughting bevel gearing. As lam 
learning the machinist’s trade and am studying 
draughting, by your aid I,could get clearer 
ideas. EK. J. HAMMERLE, 

Marion, O., March 20, 1884. 





The subject is a large one and our corre- 
spondent can find full treatment of 
the subject in almost any text book, 
but the following rule for laying out 
bevel gears of any diameter or angle, 
as used in actual practice, may be 
of assistance: 

First draw lines A>< A’ as center 
lines of shafts in their angles, then 
draw lines EE FF parallel with the 
shafts, equal to the diameter of the 
gears, and where the Jines EF inter- 
sect at P draw the lines DD’ equal 
to the diameter of each gear. These 
lines DID)’ are the diametrical pitch 
lines; then draw lines C><C!’ which 
equals half the angle between the 
lines DD’ and C, is the common 
center for the root and face of teeth. 
The line B is drawn at right angles 
with E to get angle of end of teeth. 


The teeth are proportioned the same as in spur | steam from it. 
| tions from tappet to the exhaust port. 


gearing. We will present a diagram for 
draughting ordinary bevel gears, in a future 
issue. 
Scenitiei senda 
Duplexing a Cameron Pump. 

TO THE EDITOR: 

When tie Standard Oil Co. moved their pump- 
house they had two Cameron pumps of 


= 
the same capacity, which they were : 
going to set up in the new pump-house y 
if they could be duplexed. They accord- — 
ingly wrote to the makers of the Cam- = 
eron pump to have them duplexed, but ? 
they said it could not be done. Mr. 
Powell, the engineer in charge of the 
pumps, said, however, that it could be Fil Z 


| 
| 
| 
| 
done, so he went to work on them and iP 
at last accomplished the feat of making | 














pump it belonged to, and madea connection 
from the tappet of one pump to the exhaust 
port of the other, so that one pump instead of 
liberating its own exhaust of the supplemental 
piston, J, liberated the other, thus ove piston 
began its stroke as soon as the other stopped. 
AAAA are cocks which remain closed when 





the pumps run duplex, and by opening 
cocks AAAA and closing cocks BBBB 
= | HY 

of le 











ES on ee 


foundation ofa theory, that all boiler explo. 
sions are the result of the decomposition of 
water by heat—the reaction or explosion of the 
gases being produced by electro-magnetism, 
The reader having some knowledge of the phi. 
losophy of electrolysis, o1 the decomposition 
and explosion of water by electricity, will read. 
ily understand the drift of this theory. [py 
order to be understood by the average engineer 
and boiler owner, a few definitions may not be 
deemed improper. ‘“ Force” is a widely diffused 
effect of an unknown cause. To us, it mani. 
fests itself asa primary cause, the e‘fect of 
which is “motion.” Heat, light, electricity, 
and all physical energies are subject to this 
mysterious cause. Science has never been able 
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ina wane anseniaaea aia | 























MACHINE FOR COOLING GLUE IN BARRELS. 


they can be run independent of each other. 
EEEE are exhaust pipes from the tappet 
chamber. FF are live steam pipes to keep 
a pressure on the backs of the tappets D. 
HHHH are tappet chambers. C is port lead- 
ing from supplemental piston to exhaust the 





to make a distinguishment between light and 
| heat, other than that of degree and quality. As 
|we are dealing with phenomena, it will be seey 
\that this difference in degree and quality of 


) | heat will serve our purpose further on. 


| Heat has the power to destroy chemical affin. 
/ities and reproduce them. It converts fluids 


'}and solids into gases, and gases into liquids 


and solids. This law of action and reaction, 
discovered by Newton, and utilized by him in 
his dynamical calculations, ‘has since been 
discovered to hold good in all physical science; 
and it is to this discovery that modern chemis. 
try and physical science in all its varied branch. 
es owe their wonderful progress. 

We have seen that water decomposed by heat 
becomes combustible and will burn, provided 
the quality and degree of heat necessary to its 
combustion are applied. It is known that heat 
produces electricity, and that electri- 
city produces heat of a different 
quality than the heat which produced 
the electricity. The former is called 
“thermo-electricity,” the latter “ elec. 











DRAUGATING BEVEL GEARING. 


A BCD are the pipe connec- 


The operation is as foilows: The piston of 
No.1 travels to the right, strikes the tappet and 


exhaust of No. 2, which changes the valve in 
No. 2 to the right and starts the piston to the 








left until it strikes the tappet and makes com- 











makes communication through pipe D to the. 


ie ae : ” A S 

. ne trical heat. The first is an effect 
a produced by “radiating heat,” 
7 the latter an effect produced by 


“conductive heat.” The first is the product 
of chemical combustion—the latter, the product 
|of mechanical force. It is claimed, however, by 
our best scientists, that “in all probability the 
| former is only a variety of the immensely differ- 
}ent forms of heat in which the latter is mani- 
fested.” But this does not affect the fact of 
difference in quality and power which can be 
exemplified in a simple manner by submitting 
/acarbon candle to the heat of a forge strong 
‘enough to melt iron. It will be found that the 
}carbon will not melt aor burn, because the 
quality of heat is incapable of producing its 
|combustion. But submitted to the voltaic are, 


-|carbon is immediately brought to a state of 


combustion, emitting “electric light,” wonder: 
ful as sunlight itself. 

This brings us to what I shall term the gene- 
ological order and classification of heat. result: 
ing in the explosion of steam boilers. The coals 
in the fire bed give out radiant heat, s0 
that the iron composing the boiler is 
heated by radiations from the tire of the 
coals. The iron, being conductive, heats 

















tie water in the boiler, decomposes tt, 
) and converts it into steam or water in Ils 
gaseous form. Hence the gaseous equly- 





















































alents of the water are the product ol 
“conductive heat,” the same in quality 
that is required for the production of 
ei| “thermo electricity.” Now, since we 
have the required quality, it is logical, 
at least, to suppose that if the cond 
| tions can be supplied to furnish the 











necessary degree of heat, explosions 
must inevitably result. In my former 
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one pump run the valves of the other, \ ETE 

and they work satisfactorily. By refer if ii 

ring to the accompanying sketch, which M | i) Hi Cy 

I have drawn only to show the pipe con- | A li 

nections, you will see very easily how it wae: 1 

was done, oe — — py 
To comprehend this, one will have to | | 

nnderstand the valve motion of the Sen eas 

Cameron pump, which I will not de- peereeres & Coney er 





article it is stated that in heating iron It 
loses its inagnetism in just the propor 
tion that carbonic acid is emitted, it be 
ing taken up by the latter and utilized 
up to the point of combustion of the 


scribe here. The exhaust, C, port from the| munication through pipe B, with the exhaust offiron, and that this is the probable reaso 


supplemental piston to tappet chamber, H, 


was not cast all the way to it, as in small 


pumps of this make, but was cast a short| 
distance and then communication with the 
port, ©, and tappet chamber, H, was made 


by pipes. 
shut off the exhaust, C, from the tappet of the 


|No. 1, and soon. By referring to the engrav 
|ing the operation can be easily understood. 
CLEVELAND, March 25,’84. J. A. Moraan. 
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The Electrical Theory of Boiler Explosions—No. 2. 








So Mr. Powell put in cocks, A, to] 70 rue epiror: 
In my last article, I endeavored to lay the 





ifor its very limited diffusive power as cow 
pared with hydrogen, for which it 


a great affinity. Be this as it may, it's 


has 


| known that “hydrogen and oxygen do not 
combine spontaneously, but require the 


pressure of a red hot solid, or flame, or spongy 


| 
| 
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platinum.” This is exemplified in a simple 
way by “ Isaac Newton’s” explosion of water on 
an anvil with a bar of red hot iron. The iron 
emitting red hot oxygen furnishes the “ support” 
necessary to combustion, hence—explosion. 

With these facts well considered, it seems 
clear that, with the water low ina boiler, the 
flues red hot and emitting oxygen, and surroun- 
ded with a dense body of uncombined hydrogen 
and oxygen, nothing short of a miracle could 
save it from explosion. We have all the mate- 
rial of thermo-electricity, even tothe red hot 
solid or red hot oxygen ready to burst into 
flame. 

But let us apply this theory to another case: 
Suppose that scale has formed on shell and flues; 
so long asthe scale is firmly attached to the 
iron, the conduction of heat goes on perfectly, 
and no explosion can occur. But suppose that 
at the hottom of tbe shell the scale 
becomes detached from the iron over 
an area of three inches square, more or less 
(a separation due to the sudden expansion of 
the iron in that particular spot), thus forming a 
vacuum and arresting the conduction of heat to 
the water? Is it not morally certain that we 
have all the clements adjusted for an explosion? 
Under the sc le we have not only a red hot 
solid, but a vacuum filled with red hot oxygen, 
all in the immediate vicinity of the rapid de- 
composition of the water by coaductive heat. 
The scale suddenly cracks; the gases thus 
thrown into the immediate presence of a red 
hot solid combine; a thermo electric flash is 
produced in volume sufficient, perhaps, to de- 
compose and explode all the water in the boiler, 
even if full. 

If this theory be true, we have the key to very 
many of our unaccountable and terrific explo- 
sions. That the same results will follow cor- 
rosion or a separation of the oxide from the 
iron, leaving a crust of carbonate of iron, is so 
plain that itis only necessary to mention it. In 
case of a new boiler supplied with the purest of 
soft water, and having a careful attendant, it 
always answers to full gauges. But, suppose 
that on the inside of the boiler, immediately 
over the fire there is an almost imperceptible 
blister, or a spot not larger than the palm of a| 
man’s hand, where the iron in rolling failed to} 
weld, leaving a vacuum under a scale of iron not | 
thicker than a sheet of paper (these blisters are | 
often seen on iron). ‘The iron expands; the 
blister bursts; the gases combine with a thermo- 
electric flash, and a first-class explosion is the 
result. Your expert boiler inspector is on hand, 
and aping the wisdom of a professional, in| 
forms the coroner’s jury and the gaping multi- | 
tude that “ they let the water run down.” | 

Another case: The boiler is new, every | 
plate perfect, every rivet sound and strong, and | 

| 
| 





| 


it is capable of carrying 100 pounds of steam 
for years. The water is all right; 80 pounds 
of steam are indicated; the engine does its | 
work splendidly; engineer and owner are well | 
pleased, when suddenly there is no boiler there, | 
and a number of lives have passed away with | 


it. Again, our boiler inspector is called upon 
to explain. 


| 


He solemnly swears that the cause | 
was expansion and contraction, superinduced | 
by low water. ‘There are people who think and | 
sometimes indulge in speculations, that are) 
unfortunate enough to disagree with him. The | 
truth in this case might be: first, neither the | 
engineer nor Owner was aware that a new) 
boiler should be thoroughly cleaned before put- 
ting it to its work. In the process of its manu- 
facture more or less oil and grease found their 
way into the boiler. Upon heating the water 
and converting it into gas, the oil becomes very 
Volatile, and more or less of it clings to the 
upper partof the shell. The vacuum above 
the water, occupied by the gases, is dry and 
much hotter than the water below it. . The re- 
sult is the oil or grease, volatilized and clinging | 
vibecdbas =. poner By quick as thought | 
ot, dry gase , and produce an| 
electric flash, which in an instant converts the | 
water in the boiler into an almost infinite | 
“force” that expends itself in tearing the 
boiler to pieces. r | 
It may be objected that there are doubts| 
about the possibility of the heat being sufficient 
: ignite the oil. That the oil is very combust- 
ve no one will dispute—more so than wood at 
least—and whoever has worked around a saw! 











mill with its boiler exposed so that the wood 
dust can settle upon it, has seen this dust take 
fire and consume from heat conducted by the 
iron of the boiler. This occurs on the outside of 
the boiler and is subject to the cooling influ- 
ences of the atmosphere, and it requires no 
stretch of imagination to convince a reasona: le 
mind that the heat is more intense on the inside. 
I think I know of just such an explosion. The 
engineer by mere chance was saved, and swore 
to 80 pounds of steam and full gauge of water. 
So much for this theory. 

There are at least scientific data enough to 
warrant investigation and practical tests. It is 
too expensive an undertaking for private cap- 
ital, and Government should furnish the means 
to make the necessary experiments. With the 
vast and fast increasing amount of steam power 
used in the country, and in view of the property 
and lives destroyed by ignorance almost daily, 
it is time the matter was taken out of the 
hands of scribblers, and well authenticated 
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causes, effects and preventives established. In 
the absence of these I would suggest the fol- 
lowing: 1. If you wish te purchase a boiler, 
know that allits defects huve been discovered 
by a competent person. 2. Never steam up a 
new boiler before giving it a thorough cleaning. 
3. Never use lime or mineral water if it can by 
any possibility be avoided. 4. Never employ 
an engineer who is not scrupulously neat and 
orderly in his habits and of more than ordinar- 
ily quick perception and caution. 5. See that 
the necessary chemicals are always on hand to 
keep scale from forming. “An ounce of pre- 
vention is worth a pound of cure.” Gatvint. 
Bismarck, Mich., March 24, 1884. 








Adjustable Reamers. 
N. A. Neilson in Industrial World. 

Figure 1 represents an adjustable reamer 
with only a single cutter, moved by the aid of 
a tapered key and check-nut. Figure 2 exhib- 
its a similar tool, in which the cutter is moved 
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ADJUSTAPLE REAMER 





FIG, 1, 





FIG, 2, 


by the aid of a set-screw and secured bya 
check-nut. The cutters are made to a proper 
fit in the geared groove, shown in the cuts. 
Ll Re 
Method of Lacing Belts. 
* Old Clothes” in American Miller. 

I have noticed in your paper a number of 
articles upon belt lacing, illustrated with cuts. 
I send you a sketch representing an eight-inch 
belt running a four-foot wheat stone, which 
has been in use for eight years, and is appa- 
rently in as good condition as ever. Fig. | 
shows the belt after being laced; Fig. 2 is the 
belt prepared for lacing. Any one adopting 
this plan should use a single lace, cutting the 
holes as close together as they think proper. 








My reason for using this style of lacing is that 
it makes a permanent as well as a very smooth 
running lace, causing no jumping or jarring 
whatever. 
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Apprentice Mechanics. 


H. G. Brooks, President and Superintendent 
of the Brooks Locomotive Works, outlines in 
the following announcement a new system of 
employing and aiding apprentices established 
in his works. Mr. Brooks’s idea commends 
itself to all interested in mechanical training: 

From and after January 21, 1884, apprentices 
will be admitted to service in these works 
under the following rules, and no deviation 
will be made therefrom: All applicants must 
possess a good moral character, must be 18 
years of age, with a fair knowledge of the or- 
dinary English branches of education, and 
must write a legible hand. Applications must 
be made to the office in writing, and must be 
written by the applicant. An applicant must 
possess a natural aptitude for mechanics, and 
have a settled personal desire and purpose to 
become a skillful and competent workman. 
The term of service for apprentices will be 
three vears. The compensation for the term 
will be; First year, 7} cents per hour; second 
year, 9 cents per hour; third year, 1]1{ cents 
per hour; ten hours constitute one day’s work. 
Apprentices will be required te attend the 
night school such evenings iu the week as may 
be designated for such purpose. Tuition and 
books are furnished free of charge, and from 
the date above mentioned attendance in the 
night school will be obligatory upon all appren- 
tices who enter our service thereafter. Neglect 
of this privilege will be considered cause for 
immediate dismissal from our service. This 
company cannot guarantee continuance of ser- 
vice during the full term of apprenticeship, as 
the ability to do this must be regulated by the 
conditions of their business, but they will do 
the best possible for their apprentices. 

It is the intention of this company to insti- 
tute a higu standard of excellence among their 
apprentices. First, by refusing all unfit appli- 
cations; and second, by using special 
endeavors to offer them every advantage 
to become not only skillful and compe- 
tent workmen, but also to educate them 
in the principles underlying mechanical 
construction, and affurd them  opportu- 
nities to study and practise elementary 
mechanical drawing. Hence, no appli- 
cant will be accepted until a full investi- 
gation of his character and _ elementary 
education is made. An _ applicant must 
be eighteen years of age, must make ap- 
plication in his own handwriting through 


the mail, addressed to our office, and 
must be prepared to furnish credentials 
of his character, education and aptitude 
for mechanical pursuits. Applications 
proving satisfactory upon investigation 
will be placed on file in the order of 
their application, and _ accepted appli- 
cants will be advised when their services 
are required. 
Pe ae re 


Shrinkage of Castings. 

In making allowance for shrinkage in cast- 
ing, pattern makers understand that different 
shapes will shrink differently. The standard 
table of allowance for shrinkage in use in the 
best shops of the country is as follows: 


For Loam Castings ‘ 1-12 inch per foot. 
“ Green Sand Castings 1-10 * “6 
“ Dry “ “s : ] ‘) ¢ 


Brass Castings 
Copper “ } 
“ Bismuth “ e , : 5.32 
Tin ‘6 ‘“ : 1-4 


“ Zine ““ “a : i 5-16 
“Lead “ “6 E 5-16 
—— —~—9e mom 


Boxes, Bearing: and Journals. 
Sawmill Gazette. 

Crank pin boxes and main shaft bearings 
should be of phosphor bronze bearing metal, or 
of good gun metal (copper and tin), or genuine 
Babbitt. The journals should be kept accu 
rately in line, and the fit should be just close 
enough to allow the flow of oil to pass. If too 
tight, they will heat and sweat; if too loose, 
they will pound and wear, and if out of line, 
they will do all three. 
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will be properly revised before sending to press, 


fay When writirg to any of our advertisers, please sav 





that you saw their advertisement in the TRON TRADE 
REVIEW 
IS THE “MODERN ENGINE” MOD. 


ERN? 

The recent discussion by the Cleveland Civil 
Engineers’ Club, fully reported in these col- 
umns, has awakened considerable attention 
throughout the country, especially among the 
builders cf pumping engines. Some of the as- 
sertions made in the course of the debate were 
very sweeping and, if es‘tablished, certainly 
do not speak well for our boasted advancement 
engine true, as 


in steam building. If it be 


claimed, that no progress has been made in 
steam engines during the past 50 years, it is 
high time that we know it. Certainly one 
not need to look far in current technical 
on this 
on * The Most 


Ergine,’ the 


does 
literature for corroborative evidence 
point. In a series of articles 


Economocal Steam American 
Engineer makes these striking admissions: 

Of all forms of prime-movers the steam engine is that 
in most current use, and the aggregate horse-power de- 
veloped by steam engines the world over far exceeds the 
power of all motors combined, At the same time its econ. 
omy, limited as it is by the second law of thermodynam- 
ics, does not attain a greater degree in practice than to 
secure a given useful mechanical energy at the expend- 
iture of about ten times its equivalent heat energy in 
the fuel. The loss is immense, and a great improve- 
ment is notin store, though, when the large number and 
horse-power of steam engines used is considered, every 
per cent. of increased economy means a large item in 
dollars and cents. We 


series preceding the present one, how this 10 per cent. 


have seen in the articles of this 
of efficiency of fuel migh be increased, though it has also 
appeared how questions of cost of plant and other items 


of eXpense at times even tend and make it imperative 


to lower the attainable fuel economy, to secure true 


commercial economy, that is to obtain the desired horse- 


power for the least current cost of money. The most 
hopeful outlook does nol permit us to expect an econo- 
mical working of the steam engine and boiler combined, 
with an efficiency of fuel exceeding 20 per cent. 

(juite as sweeping is the remark taken from 
high technical authority, that “ thereis nothing 
whatever being done in the United States at the 
present time to determine accurately the rela- 
between and condensation of 


tion expansion 


team in cylinders of engines now under vari- 





ous conditions.” That steam users abroad as_ 
well as at home feel this need is evident from the | 
fact that the Institution of Civil Engineers of 
Great Britain has for the last two years, if, 
not longer, invited the reading of papers on | 
“The Type of Sieam Engine Best Adapted for | 
Ordinary Factory Purposes in Respect to Econ- 
omy in First Cost, and in Cost of Working or 
Main enin,” the wording cf he title « learly in- 
dicating an appreciation of the fact that seem- 
ingly high duty may be obtained at the expense 
of other items «qually as important from an cco- 
nomic point of view. We are aware that there 





| 


is another side to the question, and, since the | ard of merit. 


—— TTS 


experts, whose favorable estimate of a patent 
or invention would be accepted, as far as prac- 
ticable, by railroad operators. Its design ig 
also to enable car builders and superintendents 
a favorable opportunity of knowing what is 
most desirable among patents examined by the 
Bureau, and the defects of each, while it would 
relieve railroad officers and mechanics from the 
uoprofitablelabor of examining the many things 
brought to their attention. In a word, thie 
plan contemplates the sifting out of all imprac- 
ticable inventions, and recommending only 
such as may conform to an established stand. 
The expenses of operating the 


criticism of médern engines comes from some of | Bureau areto be met by the payment of a nom- 
the leading men in our national and local en- | inal fee by parties for whom examinations are 


vineering societies, it is not only desirable but | 
highly important that the side of the enginc- 
huilders should be fully and fairly presented. 
For such presentation these columns are open 
at any time. 
o> @ 
A NEW STEELTL. 

Specimens of what our English exchanges 
refer to as “ a new steel” have lately been on 
exhibition before the Institution of Mechanical 
Engineers of Great Britain. The use of man- 
vanese in steel manufacture is well known, but 





the discovery of a practical method for intro- | 
ducing larger proportions than 1 per cent. of| 
manganese so as to make the new process a/| 


commercial success, brings this “ new steel” at 
once into great prominence. Although 
ence made in these columns sometime 
since in regard to the experiments then going 
on, under the direction of Messrs. Hadfield, o1 
Sheftield, it may be well to explain just what has 
been accomplished within the past few months. 
As the resu't of extended experiments, the in- 
ventors at last discovered that by adding the 
ordinary ferro manganese of commerce to iron 
or metal, either wholly or to a great extent de- 
carbonized and refined, and treated by any of 
the ordinary processes, or to steel produced hy 
such processes, in increased proportions sufli- 
cient to obtain or produce in the steel or decar- 
bonized iron under treatment a percentage of 
manganese, varying from 7 to 20 per cent., the 
most beneficial results could be obtained. The 
steel thus manufactured is said to be harder, 
stronger, denser and tougher than most steel 
now made, even when forged and rolled. For 
casting, it has the advantage that it possesses 
greater freedom from honeycombs and similar 
defects; but the most peculiar property 1s its 


was 


great toughness, combined with extreme hard- 
It is through this that the hitherto in- 
dispensable processes of rolling, forging, ham- 
and 


ness. 


mering, hardening tempering may be 
dispensed with, thus effecting for many articles 
an enormous econony in time, labor and expense. 
(Juite as important, in many respects, is its 


quality of resisting oxidization, even when 
tested in sea water. 
a , 
A RAILWAY INVENTION 
Some time since we first called attention to 
the good work proposed by the Humanitarian 
Invention Association, whose headquarters are 
at Youngstown, O. As an outgrowth of this 


effort to encourage and assist deserving inven 


tors, we have a Railway Invention Bureau, | 


organized for the purpose of furnishing a con 

venience for railway corporations, associations, 
and individuals, by examining and havirg test- 
ed inventions pertaining to railway interests, 
at the same time offering to the inventors of 
such appliances an opportunity of having their 
novelties examined by a competent board of 


| 
refer- | 


BUREAU. | 


made. 

In his recert address before the Civil Engin- 
eers’ Club of Cleveland, Mr. Charles Latimer, 
Chicf Engineer of the New York, Pennsylvania 
\& Ohio Railroad, referring to the need of a 
| National Museum of Railway Appliances, in 
| order to enable railway managers to discrim 
inate betweeen the good and bad in the thou- 
sands of railway inventions presented for their 
cousideration, said regarding the single item of 
“Weare using frogs which might not 
pass muster, for to some a frog is a frog, and 
they do not question whether it is of the right 
dimensions, right manufacture, or of the right 
pattern, but many of them, taking everything 
‘for granted, lay them in the track as a trap,” 
And of the switches in use, ne said: ‘ We have 
thousands of miles of our roads using the switch 


| 
| 


frogs: 


first invented, which no expert can possibly 
apologize for or sustain the use of, in any 
‘court in which evidence was freely brought 
‘in case of accident.” 
chosen words of an expert engineer and are en- 
titled to fuli consideration. Perhaps we have 
io the Railway Invention Bureau the nucleus of 
what ourrailway managers so greatly need. 


These are the carefully 


eles “Syria ee 

HORSE POWER OW HORSE POWRRS? 
We have received the following query: 

TO THE EDITOR: 

Please answer the following inquiry in your paper; 
What is the the plural of horse-power? Is the expres- 
sion 30 horse-powers correct? J. B. 

PirrspurGH, Pa., March 21, 1884. 

Taking the United States Census Bureau as 
authority, it would appear that there is no 
plural form of *“ horse power.’ Grammarians 
would say, we suppose, that, being a noun of 
multitude, it is always used in the singular 
form. 
thority, makes a like use of the word, as in thig 


The New York Tribune, also good au- 


example: “From these tables it appears that 
in all 3,410,837 


” 


horse-power is employed in 
manufactures.” ‘“ Thirty horse powers” would 
not, therefore, appear to be correct. 
-e <e 

MULTIPLICATION OF MUTORS, 
the discovery of new motors of marvel 
First we 
now 


LHE 


Still 





have the an- 
Keely 


ous power goes on. 
that the 


Motor is finished, © all but pitching the ‘ vibra 


| nouncement celebrated 
tory pins’ and adjusting the spirometer,” and 
again the stock holders are agitated at the pros: 
Then 


comes the story that a Philadelphia mechanic 


pect of an early exhibition of its powers. 


has succeeded in penctrating Mr, Keely’s much- 
guarded workshop and stealing his secret, act 


;ing upon which he has constreted a motor 
| which recently ran ahand-car on the West Jer 
sey road at the rate of about 75 miles per leur. 
And last but not least, we have the * Triple 
Thermic Motor,” the invention of a Pittsburgh 


mechanic who has, it is »nnounced, just organe 





ized a company in Chicago with $25,000,000 
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capital for its manufacsere. 


As the primary 


power of this motor is derived from bi-sulphide New Jersey. 


of carbon, 1t may be in order to quote from a 
recent note to the editor from a well-known 


Eastern mechanical authority: “ The bi sul 


phide engine * biz’ is as old as the hills and | hardest and softest metals, in any design. 


vurns up annually. 


pockets. 
that time no change has been made.” It re 


mains to be demonstrated whether or not the 


“ Triple Thermic” is supplied with the “ lever’ 


referred to by our somewhat caustic corre- 


spondent. ‘ 


—_-—_# @ ~<e- 


Emruasis is placed by Secretary Hutton, of | 


It is no good, and is only 
used as a lever to pry money out of people’s 
I had one 25 years ago, and since 


| ing much comment. 


’ . . . 
intending the erection of the same. 





| times the work of the ordinary loom. 
| A woman has invented a screw crank for steamships, 
A woman has invented a spark-arresterj for locomo- 


the American Society of Mechanical Engineers, | “V®S- 


in his circulsr announcing the Pittsburgh meet- 


ing, upon the importance of members present 


>) 


ing only papers of the hightest PRACTICAL 


value (the capitals are those of the circular). 
This is doubtless in response to a growi:g sen 
timent against long-winded papers of a purely 
theoretical character, the undoubted tendency 
of such being to drive away men of practical 
ideas. 


A woman has invented a lubricating felt for subduing 
friction in journals. 
A woman invented the cotton-gin-—and still the list is 


far from complete. 
—_____—_ <8 —_______— 


In Australia they are annealing chilled iron castings 
by the very simple process of dipping them, when at a 
dull red heat, just as the redness is about to disappear, 
into a liquid composed of a solution of treacle and 
water, or almost any liquid free from acids. The iron 


On the other hand, there is danger that | as it comes out of the bath is found to be capable of 


too much prominence be given the practical, to | being punched, bored or tapped as readily as wrought 
the exclusion of matters which, though not | metal. 


strictly in the line of shop practice, are of quite 
as much importance to the engineering profes- 
sion. We quite agree with the American En 
gincer, therefore, in its position that “ the great 
stress laid upon the term ‘ practical’ in the cir- 
cular may lead some of the members to suppose, 
as has been the case in the past, that trifling 
questions of practical detail and manipulation 
in engineering matters are to be dilated upon 
at length and presented with a grand flourish 
of professed importance,” which details “ should 
preferably be dedicated to the mechapical or 
trade press.” 
is eeens tt SP ree 

V ALUABLE improvements in the casting of iron 
have lately been made in England. From the 
cupola or furnace the molten metal is run into 
a well or tank having inlet and outlet at the 
bottom, the scum scoria and like objectionable 
matter being caused to remain in the inlet way, 
whilst only the liquid and purified iron finds 
ils Way into the tank, to be thence run into 
the molds. If the iron contains phosphorus, 
sulphur, or other substanves rem »vable by chem- 


ical means, the suitable re ag vt for eflecting 


the removal is filled into the inlet way, and the| 


molten iron on its way to the tank is thus 
brougut into intimate contact with the re-agents, 


aud the removal of the impuritics is effected. | 


rhe reagents to be used are lime, limstone., | 


a.kalies, ¢: rbonates, nitrates, and such other 
substances aus are known to eflect the desired 
object. 

oo 8 + — 

To prevent the dropping of fine iron chips 
from the wheels of the New York elevated rail- | 
road cars into the eyes of pedestrians below, it 

uggested that magnets be attached over the 


akes or shoes. 


} i. el . . . 
) This has been done with ex 


the 
the 


cellent results in flouring mills, for riddin 
grain of pieces of wire used in binding 
| 

sheaves. 


WJ 
> 
y 





WOMAN’S INVENTIONS. 
various sources, chiefly from a recent article in 
rth American Review, by Mrs. Matilda Joselyn, 
inpile a list of some of the inventions which owe 
existence to woman’s ingenuity: 
system for the combination of teeth and cutter- 
| mowers and reapers was perfected by Mrs. Anna 
d Manning, of Plainfield, N. J., in 1817-18. 
improvement in mowers and reapers whereby the | 
can be adjusted while the machine is in motion 


| 
\ 


‘it will be read with much interest by the me 


0 ee 
THE commission of medical and mechanical experts 
appointed by the Humanitarian Invention Association 
to pass upon the models of invalid chairs entered for 
the $3,000 prize offered by the Association have re- 
ported that “none of the competitors have fully com- 
plied with the essential conditions, on account of the 
designs being inferior to invalid chairs already in use.’’ 
—_—————or-9 <0" 
Tue inventor of rivet-making machines is dead. 
Oliver Edes was his name, and Plymouth, Mass., his 
home. His first patent was taken out in 1837. 


THE WAR OF THE STEAM PUMPS. 


—— ) —— 


ENGINEERING CIRCLES SOMEWHAT STIRRED UP. 


—") 











of the Saratoga Engine. 
The publication in full by this journal of the 





mechanical engineer of this city, on “ The 
Pumping Engine of the Period,” and our sub- 
sequent full report of its discussion by the Civil 
Engineers’ Club of Cleveland appear to have 


circles throughout the country. 


been flying about in numerous directions and 
the demand for extra copies of the issues in 
question has been quite brisk 
membered that Mr. Martin, in criticising mod- 
ern pumping engines as beiny little if any in 


advance of those consiructed 540 years or more 


ago, referred in the discussion, by way of illus 
tration, to the high duty claimed for the Gaskill 


engine at Saratoga, N. Y., giviug at the same | 


|time the results of his personal observations at 


Saratoga last summer and charging that the | 
exceptionally high duty claimel was obtained | 


by means of a by-piss which, in fact, caused 
the water to returao to the cylinder and be 
pumped twice. In referring to the official re- 
port of Mr. Charles T. Porter on the perform 

ance of this engine, Mr. Martin paid a high 
tribute to Mr, Porter’s standing as an expert 
and as aman, but thought he (Porter) might 
have been deceived. To this interpretation, as | 
well as to the charge that the enzine in ques 
tion has not reached the high duty claimed, 
Mr. Porter, as will be seen below, puts ia a vig 
orous re‘oinder. His letter, addressed to Mr. 
Holloway, of this city, Presiuent ef the 
Civil Engineers’ Club, was not originally de 
signed for publication; but in view of the wide- 
spread inquiry which has been awakened, Mr. 
Porter has authorized its publication in the 
columns of the Iron Trapve Review. No doubt 


was the invention, in 1861, of Elizabeth Smith, also of | chanical engineers of the country: 


Letter from Mr. Porter Regarding Recent Criticisms | 


recent papers by Mr. E. H. Martin, a leading | 


awakened very general interest in engineering | 
Letters have | 


It wiil he re- | 


New York, March 17, 1884. 


Madame. DeLong is about to introduce into England | J. F. Holloway, President Civil Engineers’ Club, 
| the metal-cutting machinery of her invention which has | 
[for some time been in use in France. It is worked by | 
steam power and cuts with the utmost precision the | of the Iron Trape Review of March ist, con- 


Cleveland, O. 


Dear Sir: Iam in receipt of a copy of the 


} taining what purports to be the proceedings of 


An. effective noise-deadener for elevated railroads is | the February meeting of your Club, and among 
the fruit of the brain of Mrs. Mary E. Walton, occasion-| which I find the criticisms of Mr. Martin and 


| Mr. Whitelaw, upon the report made by myself 


Miss Maggie McKnight, of Amberst, Mass., is the|0n the performance of the Gaskill pumping 
inventor of a machine for manufacturing paper bags, as | Cogine, at Saratoga. 
well as of a machine for folding bags, she herself super- of the Civil Engineers’ Club, and few of the 


As perhaps few members 


readers of the LRon Trape Review have had an 


A woman has invented a rotary loom, doing three opportunity to read my report entire, it would 


| Seem proper that I should state the facts re- 
|specting the two causes of error specified, 
| namely, the by-pass and the valves of the pump, 
| The by-pass valves were shut during the 
‘trial, and during all my observation of the 
| engines, except when I opened them myself for 
|a few minutes to observe the effect. Then the 
| noise of the water rushing through them could 
| be heard out-doors when the doors were shut. 
‘So the number of intelligent and careful ob- 
servers always on <luty, three in the engine 
|room besides myself, couid not have failed to 
| know it, if these had not been quite closed, as 
|the engine ran in entire silence, except the 
;sound made by the four valves of the high 
| pressure steam cylinders in closing. 

| The pump valves have a lift of only 5-16”, 
and are heavy. Under the conditions of great 
differences of press'ire on their opposite sides, 
they must have closed more rapidly than grav- 
ity would vause them to do. This, however, 
was assumed as their closing velocity. The 
diagrams from the pumps showed conclusively 
that there was no appreciable loss past these 
valves, by the instantaneous rise and fall of the 
pressure at their ends. I showed the percent- 
j age of steam that was condensed on entering 
the cylinders and also that the economy was 
| what was reasonably to be expected, the boiler 
| duty being over nine Ibs, and the consumption 
of steam per horse power exerted in the high 
|pressure cylinders beiag 30 lbs per hour. The 
_back pressure in these cylinders was les3 than 
12 ths, or fourth-fifths of an atmosphere. Now 
any good non-condensing engine with a back 
pressure of 16 tbs, or one third more than that 
existing here, will work, cutting off same steam 
| pressure at same point in the stroke, with a con- 
‘sumption of 25 ths. of water per horse power 
per hour. Sothis was really no great economy, 
‘and I so distinctly stated, although so much 
greater than we are accustomed to in pumping 
jengines. That it was actually realized there 
'can be no manner of question. 

| I am, very truly yours, 

Cuarves T. Porter. 








insufficient Rapid Transit in New York. 

New York Sun 

There can be no doubt that the city has out- 
grown the elevated railroads. They have 
| nearly reached the limit of their carrying capac 
|ity with their present stacions and locomotives, 
and they are only able to transport all the pass- 
engers during the commission hours by cram- 
ming their cars and subjecting the waiting 
throngs to much inconvenience 

Yet at those hours the trains are now run as 
| closely together as satety permits, and they are 
made up of as many cars as the length of the 
stations justifies. It is plain, therefore, that in 
order to adequately serve the convenience of the 
public our facilities for rapid transit will soon 
need to be much increased. As it is, despite 


\the competition of the elevated railroads, the 


horse cars are doing a busiuess which steadily 
becomes more thriving. 


— 





The Loss of Steam. 
Ame:ican Engineer, 

The decrease of pressure of the steam in its 
passage from the boiler to the cylinder is dué 
quite as often, indeed more frequently, to the 
contracted area of the stop and throttle valves, 
rather than lack of sectional area of the main 
steam pipe, though as a rule the latter feature 
is considered the all important one in the prob- 
lem. The actual area (that is independent of 
all rins, guides, etc.) of the seat of a valve 
should under no circumstances be less than 


| that of the steam pipe to which it is attached. 
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SULPHUR DETERMINATION IN STEEL. 
BY MAGNUS TROILIUS.* 


The method of using the bromine process of 
determining sulphur in steel, described below, 
is in successful use.at the Midvale Steel Works. 
Ten grains of drillings are weighed out 
and put into the 4-liter flask A, with 
long neck. The flask is connected’ with 
a wide glass tube C, which, in its turn, 
is connected with the absorption § bulbs 
B, containing HCl, 1.12 specific gravity, 
and about 5 c. c. of bromine. The wide 
tube © causes the vapor to condense and 
flow back into the flask A during boil- 
ing. The bulbs B- connected with a/| 
large glass tube, which may be made to 
carry off the bromine fumes through a 
hole in a window, or, better still, through | 
a flue with a powerful draft. 

The connections being made, 
of boiling water are run in through the 
thistle tube T. The air is thus com-| 
pletely driven out of the  flusk. 100 | 
c. c. of HCl (about 1.19 specific grav- 
ity) are then run in. 





| 


100 « c.| 


until boiling gradually ensues. The stee 
being completely dissulved, the apparatus 
is disconnected, and the contents of B 
rinsed out into a beaker of 100 c. c. capa- 
city, into which a few c. c. of a concen- 
trated solution of BaCly have been pre- 
viously introduced. Heat is then applied 
(best by means of the hot iron plate) 
until the bromine is completely driven 
off and the BaSO, has settled nicely to 
the bottom. The BaSQO, is then filtered 
off on a small double filter, washed with 
hot water, and finally ignited and weighed. 
The filter should always be put into jthe 
crucible whilst still wet. 

. The method now described is very rap- 
id, and thus very useful in practical 
working, but it is at the same time 
scientitcally superior to all other meth- 
ods for determining tbe sulphur in steel 
as BaSQO,, there being no bases present 
by which the BaSO, can be contaminated. 
Even for pig-iron the method answers 
very well, no appreciable amount of sul- 
pkur being left in the residue. As for 
sulphur being retained in the residue as 
CuS, when the amount of copper is con- 
siderable, this is a matter of rare occur- 
ence, and the presence of 1 per cent. of 
copper or so would certainly be reason 
enough for a special searching investiga- 
tion, not necessary during running work. 
A steel containing .30 per cent. of copper 
gave .16 per cent. of sulphur, both by the 
aqua regia and the bromine method, and 
a spiegel with 9 per cent. of Mn and $ per 
cent. of Cu gave traces of sulphur by both 
methods. 

During the passage of the gas through 
B oily drops of propyl-bromide are form- 
ed, which, however, disappear on heating. 

For workiug 
sime time. itis convenient to have a large num- 
ber of long neeked flasks, into which the differ- 
ent samples are weighed out, and a correspond 
ing number of bulbs, filled and suspended in a 
row ina box of some convenient form. The 
flasks should be perfectly dry before placing the 
drillings in the same. 

Some chemists of standing say that the 
“bromine” method gives too low results, owing 
not to incomplete separation of the sulphur in 
the gaseous state, but to the formation of some 
combination with carbon, which cannot be re- 
tained by the bromine solution. 

Whilst I, for my part, do not consider it like 
ly that any suth non-absorption would take 
place, | may add that my own experience dur- 
ing two vears of constant practice with the 
“bromine” and “aqua regia” methods has 
shown, that it is very difficult, particularly in 
the case of pig-iron, to obtain the BaSO, free 
from SiO”, not to speak of other contaminations 
by the aqua regia method. If, to avoid this 
error, a very bigh temperature be used for sep- 
arating the silica completely, SOs may be lost, 
and thus too low results obtained. The differ 


*Kead before the American Society of Mining Engineers at 
the Cincinnati meeting 





ences in results, when care and skill are used, 


500 per minute while running. 


When the gas begins. 


to run rather slowly through B, heat is mit | operation. 


are indeed not greater than would justify the 
conclusion that the higher results sometimes | 
obtained by the aqua regia method are due to 
impurities contained in the BaSQ,. 
LTE ELE A Aa 
Automatic Shear Point Staple Machine. 
The automatic shear point staple machine, | 


herewith illustrated, is capable of making shear | 





i] | 


| 


| 


DETERMINING SULPHUR |! 
IN STEE 


31. | 





point fence and other staples, at the rate of| 
It is entirely | 
automatic, taking the wire directly from the| 
coil, cutting and forming the staple at one 


The manufacturers are Messrs. 





AUTOMATIC SHEAR POINT STAPLE MACHINE, 


many determinations at the! John Adt & Son, New Haven, Conn., builders 


of machinery for hardware manufacturers. 
With each machine they furnish a complete set 
of tools for making staples from } to 2} inches 
long, from 316 and smaller wire. They can 
also furnish machines for making all sizes and 
lengths of shear point staples. They are now 
busy on machinery for hardware and agricu!- 
tural machinery manufacturers and manufac- 
turers of other goods requiring wire-working 
machinery. 


cae Rapes! eA Sa 
Uniformity of Shop Heat. 
Scientific American. 

Measurements of the metals in working are 
reduced to such exactness that verv slight 
changes of external conditions affect their in- 
tegrity. When a company that produces exact 
standards of measurement claims an accuracy 
of one five-hunndred thousandth of an inch in 
linear measurement, and advertises to produce 
it, and another producer of tools of exactness 
insists on fitting work to one fifty-thousandth 
of an inch, it may be considered that extrane- 
ous influences not formerly noticed may be 
sufficient to seriously affect these measurements, 
One ot these influences is that of shop temper- 
ature. Exact measurements must be taken un 
der certain temperamental conditions; when 





sanideaeietlaadiatainendiaenndanstnaassandnantnbineanasanaasnedaaate ~~ ae es 


these conditions vary within limited periods, 
or while the job to which they pertain is jp 
progress, there will be a difference that in some 
cases would be sufficient to impair the accuracy 
ofthe work. In one instance noted, a planer 
stood by the wall of the shop, the head-upright 
close toa window. When the planer stopped 
ona winter night there was on its platen g 
lathe bed nearly finished, the Vs lacked only 
the finishing chip. The tool carriage on the 
cross saddle had been left on the inner or shop 
side. In the morning, after a blustering, cold, 
windy night, the operator thought. to test the 
theory of cold contraction, and he set the 
square-nose finishing tool to touch the top of 
the V on the shop side and ran it across to the 


/wall side. “The cutter scored across the cold 


side of the planer, plowing a gouge of at least 


one thirty-second of an inch deep in the oppo- 


site V, a distance from the other V of but little 
over two feet. 


—_—_—P 6 Se 
Cast Iron in Steam Boilers. 
Journal! of the Franklin Institute. 

At a recent meeting ofthe Franklin Institute, 
at Philadelphia, S. Lloyd Wiegand offered the 
following resolutions: “ That the Committee on 
Science and Arts be requested to ascer 
tain and report the properties of strength 
of castiron, as a material for construction 
of boiler heads and other vessels rof re. 
taining fluid under pressure, together 
with such rules for estimating the 
strength and proportioning of such struc- 
tures in the different forms now in use, 
with economy and safety, and also the 
proper modes of testing and using such 
structures, as will be useful to those 
practically engaged in the manufacture 
and use thereof.’ Mr. Wiegand, in 
offering this resolution, stated that public 
attention has been recently directed to 
the fact that cast iron is extensively used 
in the construction of boilers, and most 
notably in the heads of cylinder boilers. 
Many such boilers have flat heads, and 
expressions of opinions, alleging flat cast 
iron boiler heads to be dangerous, have 
been recently made, and reiterated in 
terms and with a frequency calculated 
to incite grave alarm, not only on the 
part ofthe users and owners of such 
boilers, but in the minds of the public 
generally, and to produce an impression 
that such boilers are necessarily a men- 
ace to property and life. The criticisms 
against such structures have not assum- 
ed any such exact expressions as to 
show where safety ceases and danger be- 
gins, but they have been condemned 
apparently withouta hearing, as danger- 
ous and treacherous always and under 
every condition. 

Power of Springs. 

The elastic power of a spring is direct- 
ly as the fourth power of the diameter of 
the rod of which it is made, and inversely as 
the diameter of the coils. The diameter ot the 
coil at the center should be eight times the 
diameter of the rod or wire. 





Diameter ; Elustic 
of coil Diameter action Working 

at center. ofrod. percoil. Jcoad. 
In. In. In, Lbs. 

{ 4 } R96 

33 7-16 7-32 600 

o 3 3-16 378 

2} 5-16 0-32 218 

» ! ‘ 

2 1 112 

14 3-16 3-32 $7 

1 A 1-16 14 
| 1-16 1-32 13 


rings—Ex- 
tension: A jin. wire spring, 2 in. diameter 
of coil at center, 38 coils, and 10} in. long, with 
56 lb. extended to 132 in. long, 84 lb. to 144, 
98 lb. to 154, and 112 1b. to 16 in. Compres- 
sion: A i-in. spring, 6in. diameter of coil at 
center, 54 coils, and 8} in. long with 6 cwt. com 
pressed to 7} in., 7 cwt., to 72 in., 8 ewt. to 74 
in., 9 cwt. to 72 in., LOcwt. to 7 3 16 in., 11 cwt. 
to 7 1-16 in., 12 cwt. to 7 in., (bare), 13 cwt, to 
613-16 in., 14 cwt. to 6 11-16 in., 16 cwt. to 64 
in., and 18 cwt. to 6} in. 
ERE ne he 
ComMMUNICATIONS from practical men on prac: 
tical subjects are always desired. 
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Wanufactures. 
CLMVRLAND. 

‘Tue ‘bar mill of the Forest City Rolling Mill 
is undergoing extensive repairs. 

Messrs. CLEVELAND, Brown: & Co., of this 
city, have assumed the operation of the Ward mill at 
Niles. 

Tue Emma furnace is now in blast, having 
been temporarily shut down on account of scarcity of 
coke. 

On a recent night turn, 63,000 pounds of 
steel hoops were made in the Cleveland Rolling Mill 
('o.’s works. 

Messrs, CAMPFIELD & SUTLIFF are now running 
on their improved wrenches and have lately taken large 
orders from Canada parties. 

Since the introduction of the “ Monitor,” ino 
1x75, over 275,000 of these popular stoves have been 
made and sold by the Monitor Oil Stove Co, 

Ir is expected that the 8 and 9-inch guide 
mills of the Union. Rolling Mill will start up March 31, 
and the bar and puddle departments a few days later. 

Me. W. M. Gosetiie last we k retired from 
the firm of Gobeille Bros., Mr. Jos, Leon Gobeille con- 
tinuing the business under the name of the Gobeille 
Pattern Works. 

A rurruer modification of the new steel mill 
plant of the Cleveland Rolling Mill Co. will be neces- 
sary, as it now takes too long to get the heated ingots 
through the rolls. The Gustin process, however, works 
to perfection. 

Tue report of Assignee L. A. Wilson in the 
matter of the failure of Thomas R. Reeve, the pro- 
prietor of the Novelty Works, shows the 
total liabilities to be $42,112.53. The total assets are 
On these are mortgages to the amount of 


[ron 


$56,708.96, 
$25,167. 

CuarLes L. CHAMBERLAIN, a sportsman of lo 
cal note, after eleven years’ study, has perfected a ma- 
chine capable of charging 1,500 shotgun cartridges an 
hour. Cleveland and Pittsburgh capitalists have organ- 
ized a company, with $250,000 capital, to establish a 
manufactory here. 


Tue item goingthe rounds of the technical 
press, thea the “ Ohio Steel Works,” 
manufacturing 3,000 pounds of fine steel for use in the 


of Cleveland, are 


manufacture of a monster cannon fur the Government, 


does injustice to the Otis Iron and Steel Works, which, 
in fact, have the contract. 
Tue American Wire Co. issued a circular 


March 15 as follows; “The upward tendenev in prices 
of wire rods, coupled with the steadily improving de- 
| 


mand from the wire fence manufacturers, is having its 


effect on the market. We therefore beg leave to with- 


draw all quotations on wire.” 

CoNCERNING a recent important change in the 
Cleveland shops of the road mentioned, the American 
We are informed that the Cleveland, 
Cincinnati & Indianapolis Railroad Co. 
have abandoned the building of locomotives altogether. 


Machinist says: 


( olumbus, 


lor nearly two years they turned out a new engine from 
their own shops every three weeks, but close calcula- 
tion of the expense convinced them that they could 
purchase engines from contract shops cheaper than they 
could build them. 

Tie following from the New Castle (Pa.) 
(ruard Mr. N. W. Taylor, of the 
Cleveland Paper Co.; Mr. [. W. Pope, of the Chagrin 
Falls Paper Co., and Mr. Foster, the attorney of N. W. 
laylor, were in the city last week consulting with the 
New Castle Paper Co, 


With 


ian is of local interest: 


Mr. Taylor wants to join in 
the members of the New Castle Paper Co. here 
ind rebuild the Paper Mill. They speak very highly 
of the adaptibility of the site of the late Paper Mill for 
the manufacture of that article, 

Work progresses upon the iron steamship 
at the Globe Works. Her dimensions are as follows: 
17 feet; over all, 262 feet; beam, 73 feet; molded 
depth, 22 feet. She will have water ballast bottoms di- 
into six compartments, five athwart ship’s bulk- 

trom keel to spardeck, of iron, and water-tight, 
here are two decks. Her engine will be compounded 
ind 52x36 inch stroke; one steel boiler 10} feet in 


ver by 18 feet long, allowed to carry 100 pounds 








steam; steam reverse engine, She will have a iarge du- 
plex pump for handling water ballast and a cable hoist- 
ing engine for handling cargo and making sail, Globe 
Works patent windlass, operated either by hand or 
steam.—[ Herald. 


Tae manufacture of a molding machine 
that is intended to do away entirely with hand molders 
will soon be commenced in this city, The Sweet Mold- 
er Co. was organized Monday with a capital stock of 
$50,000, and the following officers elected: President, 
A. N. Benson; Vice President, 8S. H. Schmuck; Secre- 
tary, Charles A. Cook; Treaaurer, L. C. Beardsley; di- 
rectors, A. N. Benson, 8. H. Schmuck, Charles A. Cook, 
C, T. Sweet aud Daniel ‘Ruck. The location of the 
works has not yet been decided. 


Tue Cleveland Variety Iron Works are build- 
ing two large tubular boilers for the Hartman Steel Co. 
of Beaver Falls, Pa. This makes a total of 15 boilers 
which they have furnished that company. They are 
doing other work as follows; A marine boiler for R. D. 
Pike, of Bayfield, Wis., and one of the same for Mr. 
Murphy, of Detroit; a large tubular for Arctic Ice 
Machine Co.; also a large still for Forest City Chemical 
Works and a steel compressor to press ingots of steel 
for the Gautier Steel Co., of Johnstown, Pa. 


—— 9 
OHIO. 


Tue Gill Car Manufacturing Co., of Colum- 
bus, have assigned and have no hope of resuming. 


Two ENGINES, two sets of boilers, &c., have 
lately been put in at the Akron furnace, located at 
Buchtel. 


Since December last the stove molders of 
Cincinnnti have been on a strike, but an early adjust- 
ment is expected. 


Tue United States Fire Clay Co. at New 
Lisbon will employ 150 men. Eight kilns are being 
built and the company expects to have ware for sale in 
ninety days. 


By the retirement of Mr. N. B. Watson and 
the accession of Mr. Samuel Grove, Sr., the well-known 
firm of Edwards, Grove & Watson, Salem, becomes the 
M. L. Edwards Manufacturing Co. Their specialty is 
the manufacture of patent machinery. 


Tue suit of the Lima Car Works against 24 
citizens of that city for a balance due on subscription 
raised when the car works were located there has been 
on trial for several days, with a verdict in favor of the 
works. The suit Involved a large sum of money. 

Messrs. W. H. Baldwin, Tod Ford, F. 8. 
Presbrey, Wm. P. Manning, C. H. Gilman and Thad 
Woodman are the stock-holders in a new manufacturing 
company organized at Youngstown, with $10,000 capital, 
for the purpose of manufacturing hardware specialties. 

Tue Alliance Paint Co. has entered exten- 
sively into the manufacture of roof paint for both metal 
and wood work. Its strong points are its elasticity on 
metal roofs, its fire-proof quality on shingles; its flexi- 
bility, its capability of standing a high degree of heat 
(500 deg.) and the fact that it will not run, scale, crack, 
blister or chalk up. 


THE citizens of Massillon have decided to 
donate to Witherell & Wells, of Bellaire, the old Vol- 
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Manager McCiure expects that the mill will have a 


steady run. 

Mr. L. J. PenpEer, Union City, Ind., is erect- 
ing a shop in connection with Smith Bros. for the pur- 
pose of mannfacturing portable and stationary boilers 
of all sizes, from one to 100 H. P., also all kinds of 
sheet iron and tank work. Mr. Pender old and 
experienced boiler-maker. 


is an 


ScHLEICHER, ScoumM & Co., of Philadelphia, 
are turning out Otto gas engines very steadily, averag- 
ing 30 of all sizes per month. One manufacturing con- 
cern in Milwaukee recently ordered their fourth 10-horse 
power Otto gas engine, and all four are now working 
side by side in their establishment. 











Among the Blast furnaces. 


Raney & Bercer’s furnace, this city, in 24 
hours Monday turned out 134 tons of marketa- 
ble metal.—| New Castle (Pa.) Guardian. 

Ir is expected that tke new furnace of the 
Brier Hill Iron and Coal Co. for making dephos- 
phorized metal, will be ready in a short time.— 
| Youngstown (O.) News-Register. 

Erna Furnace, New Castle, Pa., which has 
been re-built, was lighted on the 11th inst. Its 
dimensions are 75x16 ft., and itis supplied 
with new Mackintosb, Hemphill & Co. engines 

A wnomBer of Hanging Rock furnace owners 
have been sued, or expect to be, for infringe- 
ments upon Lurmann’s patent for a closed front 
and water-cooled cinder notch. They are re- 
ported to be combining for mutual defense. 


Tue new blast furnace No. 3, of the Pennsy!l- 
vania Steel Co., at Steelton, which was put in 
blast on the 8th inst., is 70 ft. high, bosh 18 ft. 
in diameter, bell 10 ft. and hearth 10 ft. and is 
supplied with six 6 in. bronze tuyeres. ‘It is of 
modern construction throughout, with all the 
latest improvements. A pair of double blowing 
engines, with a capacity of blowing 30,000 cubic 
feet of air per minute, are in use; and nine boil- 
ers, each 60 feet in length, are used to drive 
the engines.—[ American Manufacturer. 

FaLLinG SprinG Furnace, at Chambersburg, 
has lately resumed operations under the man- 
agement of Col. George B. Wiestling, of Mont 
Alto, and is producing 17 tons of pig iron daily. 


The furnace measures 8 feet 4 inches at bosh 
and is 40 feet high. It has a small hot oven 


which does nut heat the blast to over 500 deg. 
The furuace is blown by a Weimer engine with 
a 24-inch air-cylinder, an Ll-inch steam cylin- 
der and a 24-inch stroke. To make aton of 
iron 5,614 pounds of ore are smelted, and the 
charcoal (which is of an inferior quality) con- 
sumed amounts to 135 bushels per ton of pro- 
duct.—[ The Bulletin. 

Tue Chester Pa., furnace of Taylor & Co. 
reached an output last week of 304 tons, ex 
ceeding its late unusually good weekly average 
of 290 tons. ‘The ores used were three-quarters 
Chester sulphury ores, which, previous to going 
into the blast furnace, were roasted in the Tay 
lor-Langdon ore-roasting furnace. The iron 
made from these ores is very strong and tough, 
and is used almost entirely for special mill pur- 


cano furnace property—17 acres of land—and $6,000. | poses, thus demonstrating their value when 


The latter are to take to the former city a window-glass 
manufactory which is to employ 50 men and expend 
about $1,200 weekly in wages. The plant is to cost 
$60,000. 


Tue contract for roofing the World’s Indus- 


trial and Cotton Centennial Exposition at New Orleans, | 


La., (the largest building in the world except the one at 
at Louisville), has, we learn, been awarded to the Cin- 
cinnati Roofing Co. to be covered with their “AA” 
There is about 1,300- 
vy 

The 


contract was awarded to them over some 20 competitors 


patent interlocked joint roofing. 
000 square feet, or 33 acres space to be covered. 
from all parts of the world. 


——__~o———- 
IN GENERAL. 
H. Brewer & Co., Tecumseh, Mich., engine 


their works, 76x54 feet, two stories high, and are putting 


in new machinery. 


Tne Valley Rolling Mill of the Stewart Iron | jt is usual to give. 


Co., Sharon, Pa., which was idle for several months, 


again has its fires lighted. Ten furnaces are on mak- 


| 
| 


| 
| 
| 
| 


| 
| 
| 


| 


| 


. ‘ } orees, 
builders and machinists, have completed an addition to | degrees 


properly prepared and desulphurized The 
roasting is done with gas made in separare gas 
producers, and no coal is used in the roasting 
furnace. One and half cwt. of pea coal or 
screenings from the furnace is used per ton of 
ore roasted.—| Ex. 

Accorp1NG to report made to the Secretary of 
the American Iron and Steel Association, the 
Franklin Iron Manufacturing Co.'s furnace in 
Oneida County, N. Y , made a run, in the third 
week of February of 515 gross tons of pig iron 
of various grades. The amount of fuel (coke) 
used was 1.12 tons to the ton of ore. The ore 
yielded 427 per cent. of iron. The blast was 
heated to from 1,400 to 1,600 degrees, and the 
heat of the escaping gas varied from 250 to 300 
The height of the furnace is 70 feet; 
diameter at bosh, 14 feet. It will be noticed 
that the height of the furnace is the diameter 
at the bosh, which is a greater proportion than 
The low temperature of the 
escaping gas is caused by this height, 
which in its turn gives the low fuel consump. 


greal 


ing Bessemer blooms. Orders have accumulated and | tion. 










































































































































































































































IRON TRADE REVIEW. 





iarket Review. 


(KADE REVIEW, 
CLEVELAND, FRIDAY EVENING, March 28, 1884. 


ORE. 


selling movement continues, 


UFFICE OF IRON 


IRON 
The 


small lots for present delivery. 


though mostly in 
Some of the Bessemer 
their full capacity, and 
these are showing a decided tendency to stiffen prices 
for still remains unsold. We hear of one sale 
of 15,000 tons at $6.25 700 tons at $6.50. It is 
a well known fact that while Republic ore has been 
held at $6.50, 
for future delivery at $6.00, 
on dock, 
and as this season’s output is pretty well sold up there 


mines have sold nearly up to 
what 
and 
nominally large sales have been made 
The price for ore now 
however, has been held quite firm at $6.50, 
is a disposition toward a firmer price in the futures 
Other 
mines will probably hold tirmer, as fast as they near 


though there has as yet been no real advance. 


their total production. Some furnaces have already 
contracted for this season’s supply, while others show a 
disposition to wait and see how the iron market turns. 
There ores ranging 
500 tons to 10,000 tons, at rates fully equal to last 
year’s prices, as there cannot possibly be the same re- 
duction as in the higher grades As to lake freights, 
charters have been made at $1.20 from Marquette with 
up-loads that will run into October, and one charter has 
been made for season at $1.35. From 
Escanaba $1.10 is the ruling figure. Shipments the 
the past week have been 15,405 tons, against 11,100 tons 
We quote; 


are some sales of non-Bessemer 


from 


on conditions, 


last week. 


No. | Specular and magnetic Bessemer Ores per ton .$5.75@ 6.25 

No. L Specular (non- Bessemer) ores vag ton ........ 5.25@ 5.75 

Bessemer Hematites Seas. Rake ams 4.7@ 5.00 

Non B ssemer Hematites ..... ..... = bien ... £25@ 4.75 

Menomivce Range Bes-emer : eae .. 5.15@ 6.00 

Menom nee Kanze pon-Kessemer .. xak --.. 400@ 4.70 
PIG TRON. 


Some dealers report the pig iron market very dull, 
while others consider it fully equal to or better than 
previous months. Sales are all in small lots; mill irons 
varying from 100 tons to 500 tons, and foundry irons in 
car load lots. It is reported in some quarters that irons 
are shipped to Eastern markets to sell for what they will 
bring to maintain Western prices. 
men claim that the recent action of the coke syndicate 
in advancing prices will increase the cost of producing 


in order Furnace- 


pig iron from 15 cents to 20 cents, and as a consequence 
one of three thiags must happen: either the price of 
pig must advance, the furnaces blow out, or the makers 
lose money. They say at no time of the year has the 
been in such a condition that they could stand 
Receipts 
the past week have been 974 tons, shipments 353 tons; 
against receipts of 1,355 tons and shipments of 139 tons 
We quote: 

CHARCUAL PIG IRON, 
No. 1 Lake Superior charcoal. 


market 
the advance with less grace than at present. 


last week. 


. $22.50 24.00 


No, 2 Lake Superior chircoal.... .... ...... ..... 22 50@2t.0u 
Nos. 3and 4 Like Superior... ......... cw hieesscwies | eae 
Nos. 5'and6 Lake Superior... epics Sees 3 eo - 22 50 @24.00 
Nos. 1 2,3. 4,5, Salisbury axiecyaae ee eeeee e 34.50@36.00 
Southern Car Wheel c < see - 27 50@32.00 


BITUMINOUS AND COKE 
y, all lake ores 


{RON, 


No. 1 foundr . .$20.09@21.00 


No. 28same .. ... 19.00@20.00 
No. 1 foundry, lake ores, “with cind«r mixture . 19.40@20.00 
No ? same : é kabhion 18.00 @19.C0 


No, | foundry, native Ohio ores 


same, cece eves sees sees - 


20.0 K@20.75 


No. 2 18.00@19.50 
No. | silvery. native Ohio ores...... 20 24@z! 00 
No. 2 same SR cccknds 3 Ge ey aera 
No. 1 gray forge, rel short ............206 5 .... 17,50@18.50 
No Lgray forge, neutral ... 16,5(@17.50 
No.1 Besscime , rea 20.00@21.00 
IRON AND STEEL, 
The market is still dull but shows signs of improve- 


mentso far this month. Trade isin a healthy condition, 
and prices are reported firm, though it is said that sales 
$2.60, 


made as low as and car 


as $2.10 at the mills. 


of bar iron have been 


axles as low Indications point to 
a good Spring trade, and mill-men expect a little boom 
as soon as navigation opens. 

SCRAP IRON, 

Railroad scrap is somewhat scarce, but country scrap 
is plenty. Prices are not firm and sales are made in 
small lots only. 
leading roads re- 


A master mechanic of one of our 


marked that all but these 


railroads used scrap axles, 
were supplanted by steel axles on account of their wear- 
ing longer. It was soon discovered that with steel axles 
the journals wore out much faster, and then muck-bar 
was tried; but these while standing the drop test better 
would not wear as long as the scrap axle; and he claims 
as a result of the experiment all the recent orders have 
been placed for scrap axles. 
HAKUWARKE, 
There is no decided change in the market. Prices 


and discounts remain the same. There will probably 


be less demand for builders’ hardware this year than | 
last, Traveling men report an encouraging outlook. | 


| Collections are improving slightly. 





| dry, $21.00@$22 00; 


The United Brass Company is the name assumed by | 


the recently consolidated brass companies, of which men- 


tion has been made before. 

At the recent meeting of the Axe Makers’ Association 
a reduction was decided upon in that class of goods. 

According to the Iron Age it is intimated that an ad- | 
vance of } to } cent will be made on barb wire at the} 
next meeting of the manufacturers. 

Naiits—There is less demand for nails and a conse- 
quent weakening in prices, The collapse of the East- 
ern nailers’ strike will probably have no effect on this 
market, but the cutting of freight East will have a tend- 
ency to send Western nails into the astern market. 


METALS. 
The market is alittle more active. Prices 
Spelter, lead and tin, are very firm. 
MACHINERY OILS. 
The market is very quiet, and »9 very active demand 
is noticeable. 


remain firm. 


Prices are “eaker on lard oils. 
COAL. 

Trade still continues Null, with no prospects of imme- 
diate relief. 

Coxe—The small coke producers of the Connellsville 
region have organized under “ The Conellsville Coke 
Producer’s Association” and entered into a contract with 
the syndicate of large dealers, recently formed, to furn- 
ish them their coke exclusively, This gives the syndi- 
cate control of the coke trade, and as a result they have 
advanced the price to $1.00 and announce an advance 
of 10 cents more each month, beginning with the first of 
April, until the price shall reach $1.59. 

WROUGHT PIPE. 

Prices are very firm and business still continues to 

improve. 
CINCINNATI PIG LRON MARKET. 
; Reporte for [RON TRADE REVIEW by Rogers, Brown & Co. 

The pig iron market has been without special feature 
during the past week. The demand has been fair and 
the movement of iron on delayed orders unusually heavy 
Prices are firm, almost through the entire list. Stocks 
in nearly all quarters are light and diminishing, though 


| lots. 


the urgency of dealers to force trade impresses consum- | 


ers with rather the contrary idea. Southern Coke fur- 
naces have probably 50,000 tons more iron sold than 
they have made. Of one group of Lake Superior fur- 
naces having not more than 300 tons on hand, the orders 
actually booked amount to 10,200 tons. In all of the 
different districts the makers of pig metal are confident 
that no lower range of prices can be reached, and yet 
they realize that the market rests upon the foundatien 
of general business and will be largely influenced by 
developments throughout the country in the next few 
months. We quote for cash f. o. b. cars Cincinnati 
(March 24); 

Hot Blast Foundry.—Hanging Rock Charcoal, No. 1, $2150 
@$23 09; Hanging Rock Chircoal, No. 2, $19 50@22 00; South- 
ero Charcoil, No. 1, $20 00(@+22 00; Strong Coke, No. 1, $18 50@ 
1950, Strong Cuke, No. 2, $17 ms 50; Strong Coke No. 3, 
$17 CO@S18 00; Soft Stone c te No. area 50; Soft Stone 
Coal, No 2, $17 50@$18 30. “Rael Asi, Neutral "No. | 1, mill 
16 OG$1T 00: Cold Short No 1 mill, $15 50@$16 00 Car Whee! 
Malleable—Hanging Rock Cold Blast #30 0O@$31 00; Hang- 
ing Rock Warm Bast $23 00@$26 00; Southern Car Wheel 


{fron $24 50@% 6 50; Lake Superior Car Wheel Iron, $24 50@ 
$25 5¢; Lake Superior Malleab e [ron, $24 50(@@$25 5c. 


|Reported for [RON TRADE REVIEW by E. L. Hurper & Co. | 
There is no change in the market worthy of note, 
Reliable brands in all grades command quite ready sale 
at good prices, Foundry Iron especially. 
able to believe that there will be a decided buoyancy in 
the trade upon the return of settled weather, which 
seems to itself from the Ohio Valley. 
We quote as prices current (March 24): 
FOUNDRY.—Hanging Rock Charcoal, No 1, $22 25@$23 25; 
Hanging Rock Charcoal, No, 2, $21 25@$22 25: Strung Neutral 
Coke, No. 1. $18 5U@$19 00; Strong Neutral Coke, No, 2, $17 50@ 
$1800; American Scotch, ‘No 1, $19 00 M419 50 GREY FORGE,— 
Neutral Coke, $16 5 @$lr 00. Cold Short, $16 25@$16 75; Car 
WHIFKEL AND MALLEABLE—Hanging Rock, Strictly Cold Blast, 
$:72-; Uanging Kock Warm Blast. $24 00@$2450; Lake 


Superior, Chareoal all grades $24 00@25 00; Southern Car W heel 
Strictly Cold Blast, $26 0 '\@ $26 59, 


LOUISVILLE PIG IRON scone 
Reported for the LRON TRADE REVIEW by Geo. 
The market for pig iron continues quiet, 


have alienated 


- Hull & Co, 
but firm, 
The local demand is light, but orders from a distance 


It is reason- 





= —— — =e 


| Coke, No. 2, Mill, Neutral, $15.50@$16.00; Southern C, ke, . 
| Mill, Cold Short, $15. 50.a$16. 50; Souchern Charcoal, No i, 

$16. 00@$19. Ov; White and Mottled, different grades, sic 
$15.00; southern Car Wheel, Standard Brands, $26.00.397 Wi: 
Southern Car Wheel, Other Brands, $22.00@$24.00; 
Rock, Cold Blast, $28 .L0@$30.0; Hanging Rock, Warm Blast, 
| $22. OO@$23.5C. 

CHICAGO PIG [RON MARKET. 

Reported for [RON TRADE REVIEW by Pickauds, Brown & Co | 
The market is quiet, demand being mostly for siqjj 
We quote (March 25): 


Nos 1 & 2 Like Superior Charcoal, $22 00@$23 00; No. 3 La, 
; Superior for Car Wheels, $23 00@$24 00; Nos. 4 and 5 Lak. Su. 
| perior for Car Wheet!s, $21 00 @$24 50; No. 1 Scotch, acvordiy 
to brand, $27 00@$28 00; No 1 Hanging Rock, pateeenl, $24 0ug 
$25 60; No. 1 Hanging Rock Coke, $22 W0@$23 00; No. Anthra, 
¢ te, $29 00@$23 00; No. 2 Authracite, $21 00@$22 0: No. | Amer. 
can Scot h, $19 00.4,$22 00. 














0 
OILS. 
Pure Oils. p’kages inclucus«d)} Linseed oil, raw SIG 
Sperm, winter bleach- do do boiled GGA 
Cd | ee 1 25@1 s0| Cotton seed ol white 50@55 
Whale, winter bleach- do deo yellow 4954 
ed pergal.......... 75@80| West Virginia lubri- . 
oo. bee eae 5457 cating % ueg.. 12@li¢ 
Spee ee 51@54 ee vil winter 
Lard oil extra W S. 76@Si} presgeu.............. 18@% 
wo 8 Ore 65 @i0) Cc apitol Cy linder.. % 
do .Motde..:5..... 60@65| Model oe 60 
Zaee Ol.......- 70@7i; Eldorado Kugine 45 
Seamer oil pure.. 95@$1 u" Turpentine, per gal 43 
| ery eee 80@8: 
COAL, 
WHOLESALE, 


Wholesale f.o.b. cars at Cleveland: 
Carbon Hill and Monday New Hazelton, mix 





) 
RS oss wah s.0'y 0 36 wie 5 ed put ; 4 
ee eer rey 2 5t) Connotton. > 2% 
Palmyra, lump Ge sees 8 25; Connotton, mix...... 1% 
Brier ins ses Me ..-. 8 10@8 + ée nut .... 200 
op SE ee 3 0: Anthracite grate... 540 
Salinevil ; Piet ax eee Legis 2 2!) Anthracite egg 5 58 
TUGCHIOWES....0... | cones 2 3¢; Anthracite stove 5% 
New Hazelton .... . .. .. 2 &| Anthracite chestnut 5 & 
RETAIL.—Delivered. 
Massillon L —- - .... $3 25) Palmyra, lump 4% 
a Nu 30 | New tiazelton...... . 88 
Carbon Hill cad: Monday , Connotton..... 3 0 
Creek, lump 83 5) 75c¢ less on cars by car load, 
Carbon Hill and ‘Monday —_ a siteStove andUhest- 
Creek, nut......... Suet. Pees : ... 6% 
Straitsville, lump......... : 25 Egg a grate ...... +. 680 
Straitsville. nut “mn x) 




















Krupp’s Fifty Ton Hammer. 
American Register. 

The fifty-ton hammer with which Krupp be. 
labors his Jarge steel blocks bears the name 
“Our Fritz.” Its stroke on the 1,000 ton anvil, 
although the latter rests on a chabotte of up. 
wards of 100 square feet in size and is su- 
rounded by water, causes a deafening noise and 
a concussion resembling an earthquake. The 
hammer bears the inscription, “Fritz, let fly.” 
This inscription has the following _histor;: 
When, in 1877, the Emperor William visited 
the works at Essen this steam hawmer attracted 
his attention. 

“Alfred Krupp, the tather of the present bead 
of the firm presented to the Emperor the ma- 
chinist, Fritz, who, he said, handled the han- 
mer with such nicety and precision as not to 

ijure or even touch an object placed in the 
center of the block. The Emperor at once put 
bis diamond studded watch on the spot indi- 
cated, and beckoned to the machinist to set the 
hammer in motion. Master Fritz hesitated out 
of consideration for the precious article, but the 
“old gentleman Krupp” urged him on by say- 
ing: “Fritz, let fly.” Down came the hammer, 
and the watch remained untouched. ‘The Em 
peror gave it to the machinist as a souvenir, 
“old” Krupp added 1,000 marks to the hand- 
some present, and caused the above words to be 
inscribed on the hammer. 

-— oo @ << 
Demands of the Inventors. 

At the Inventors’ Convention, in Cincinnati, 
March 26, resolutions were adopted declaring 
that as much o: the p ogress of the coun ry is 
the result of inventive genius any material 
change in the patent laws would be inadvisa- 
ble. Congress is, therefore, asked to oppose 
the passage of any bill which would have the 
effectof discouraging the inventor by impairing 
the value of patented property, or would impose 
unequal burdens on the owners of sucli prop- 
erty in maintaining their rights. They also 
declare that it is the duty of e ongress to pro- 
vide sufficient clerical force to do “the work of 





are coming in with enconraging regularity. The demand | the Patent Office well and keep it up to date; 
for hot blast foundry irons is good. For standard brands | to provide a suitable library of scientific works 


of car wheel irons the demand is fully equal to the sup- | 
ply, and some furnaces are largely sold ahead. 
demand for car wheel irons not thoroughly well known 
is light, and quotations for these brands must be regarded 


We quote (March 26): 

Pig IrRoN.—Southern Coke No. |}, Foundry, $18.50@$19.50; 
Southern Coke No. 2, Foundry, $17.59@ 8.25; Hanging Rock 
Coke, No. 1, Foundry, $19.50(¢$20 50; Hanging Rock Charcoal, 
No, 1, Foundry $22.00@$23.50; Southern Charcoal, No. |, Foun- 
Silver Grey . different grades, $16 00@18.00; 
Mill, Neutral, $16, WO@$17 .00; Southern 


as nominal. 


Southern Coke, No M 








for the use of the Patent Office and inventors; 


The | that the Patent Office should be made a depart 


ment, with a Cabinet officer in charge ; that 
there should be a legal bureau or division in 
the Patent Office, and that although there have 
been nearly 300,000 patents drafted, therc have 
been scarcely a score which the public has ob- 


jected to, and no patent based on wrong which 


the courts have not finally held invalid. 








—_—_— —_—— 
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Seraad Wholesale rivet, | 


‘The lowest quotable prices 
are given in all cases.) 





HARDWARE. 


—_—_ 


Adze 
C arpenter’ B. . oud 
ship 


“per ree = & 


Heavy railroad. . 7 9 $0 
Axes. 

per doz. 

James’ 2d qual.......... : a 
Buckeye ....--- % 2g 

“s doub, bitt....... 15 00 

Hunt's eer Po 9 = 
Mami’s......----eseeerers 8 

Lipp incowt’s Crown..... 8 50 

Cut More..... 9 00 

Pec k’s Double ) ares 22 00 

‘Champion Blade.. 11 00 

Good triple silver steel.. 11 50 


Axles. 
Ss dard list 
tandare Jos’ | to 6, 50 & 10 off 
Nos. 7 to 14, 50 & 5 off 
Nos. 15 to 18, 45 off 
Nos. 19 to 22, 50 & 5 off 


Anvils. 
ver .* 
Eagle, Amer.....---- 10c dis 
Wright's. ‘7 -10K%c@lle 
Aimi tage’s ouse 
Oe eS ra ee 94%c@9XKc 
Trenton.......- cess 1032 ac 
Wilkinson’s.......--- 1056c 


Anvil Vise and Drill. 


Millers Falls Co. $18. ...dis 20 
C heney Anvil and Vise dis25&2 


Augurs and Bits. 


CScut augers ...-.--.-- dis 60 
do do do ee 
DC gimlet do Ives.. dis 50 
Snells bits....... pout: dis 60 
ssell Jennin “4 = ers 
oer : ist dis 25 
Cook’s pat saear BN eR 40&10 
Animal Pokes. 
AKIOD.... .- seer ere eee ees $ 350 
Camp's . .....-ss0+se.2988% 400 
a rea, per doz...... . £00 
Eagle, per doz...........- 5 00 
Apple Parers. 
Domestic& Reading # 40z.$7 00 
Turn TAO: 35 Fs-<< ‘aeee 450 
Axle Grease. 
Frazier’s, per gross, ited $10 00 
Comme, . rhs tess 6 
Bolts. 
Carriage com, old list. . .80&20 
Tire. common, old list... — 
Eagle carriage bolts ; inte wale e 70 
Punace. “  o ‘esocses 75 
Stove bol. «2. sede) cccele 50 
Plow bolts . dace tie «Rane Se 40 
Machine... ..<cssescsnesstens 75 
Cast iron barrel bolts . } pees 
wrt * 55410 


65&10 
55410 
| 55& ba 


Cast iron onais polte.. 
Wr’t iron sq’r bolts. 
Wr’ t shutter bolts 
Ives’ pat. door bolts.. 
Sargent’s list J 

sp Ends 16s, per lb .net .. 75 

Cast Iron Barrel Shut- 

ter,etc ... ... ees 55410 
Wrought Barrel... ..dis 55&10 


Ww rou ght Square .. ‘a 55&10 
Wr’g’t Shut’r, all iro 
Stanley’s list... vais 50&10 


Bright Wire Goods. 


List Juae 5th, 1883....... 70&10 
Bellows. Dis 
MEUILG ..-.00 seen .40 pr cent 


BV ksmith’s com new list, 50#ct 
Moulder’s new list, dis 25 # ct 
Hand, new list, 25 per cent 


Butts. Dis 
Wrought brass....... 75 
Cast, loose joint.... 60.&10 
Fin, lOOKO: <65<¥eskas 6€0&10 
Wrought, fast jeint 
narrow Eee 60 
Wrought fast joint 
bros ud. 60 
Wrought loose. joint 
broad ... 60 
Wrought table and 
back flaps..... 60 
Loose joint, without 
acorns 60 


2 per ct. extra dis for cash. 
Boiler Tubes. 

‘National’ Standard Gauge 

l inch to 10 inch......dis 
‘National” Standard Gauge 
llinch toliineh . _., dig 25 
‘National’ Special Leocomo- 
tive Tubes . net list 

BoilerMakers’ Tools. 
Doty’s Power Shears ..net List 
land Lever Shears. net list 


* 


** Power Punch....... net list 
** Hand Punch ........ net list 
Steel Screw Punch..... net list 
Iron Screw Punch . net list 
Boiler Plate Rolls...... net list 


Su ffalo Forges& Blowers dis 20 
W atson’s 66 net list 
Spring Tube Expander . . dis 15 
Rolle r Tube Expander.net list 
National Tube yoo .dis 20 
Wire Flue Brushes ... net i 
Anvils—*PeterW right’ 125 
Solid Box Vises net 
Bag Holders. 


rengle’s Pat, $18.00 per doz 
40 per cent. dis. 


het 


Charcoal Iron 


u einch, per doz........... 250 
) ) do rie 
6 ao do , esas se 
v lo do hoe ee 5 50 
Planished Amer. Russia Iron 
‘iginch per doz......... 5 00 

ke do 6 50 
t x do - 850 

Ti do 9 50 


Discount 334% per cent 





Cleveland Stamped Elbows 
Genuine Russia Iron 


4 a Per dos. ... 60.66% 5 50 

ee eee . 750 

H do Bees esos ae 

7 do WS Li Geaaks -11 00 
Chisels. 


cdot and cold cutting...#% th 30 
Railroad track 30 








Machinists........... 30 
Mallet head ......... 50 
Jape eee ee Oe eT 50 | 
3. ee 50 
3tone cutters ...... 50 
Crowbars. 
Ok ooo nos one 0+ Bt 5 
lron,steel peints...... 43 


Cutlery, Pocket and Table. 


Meriden Cutlery Co., table net 

Am. Miller Bros.’ Cutler 

SeSELN eae Piese Sen. owt ie 25 
Humason & Beckley, 

pocket 33% 

Naugatuck Cutlery Co.list net 
Aaron Berkenshaw’s 

pocket dis 25 

Fram Cutlery Co., .. table net 

Cleveland Cutlery Co...dis 25 


Miller Bros., pecket... 334g 
Akron Cutlery Co.... "dss 45 
Coopers’ Tools. 
Bradley’s ...... $ €is15@20 
BUGCOR'S:. 3. - sk iini dis15@20 
Chains. 
ka” SS Serre 
vet % \s"i5 | x% | 7-16| 
9 74 16 15 | 560] 5 10 | 495 


Drills and Drill Stocks. 
Blacksmiths’, each .$2.50 dis 10 
Blacksmiths’, self- 

feeding each 7.50 dis 20 
Breast, P.S.& W ...dis 20&10 
Drawing Knives. 
Peck, Stow & hina dis 7( 
Witherby’s dis Nat 
Nobles Mfgr. Co 


Adjustable handle .......... 
Emery and Sand Paper. 
Regular Numbers . th 6e 
Flour and F. F......... 4c 
B. & A. Emery Paper .. .dis 35 
Sand paper ..s..........% is 35 
Enameled & Tinned Ware. 
7” ey Ars dis 50 
lk EE eee dis 30 
Tinned Sauce Pans..... dis 30 


Files. 


Parkin File Co . .dis 40 ® cent 
E.M. Boynton’s. new list dis 25 


J. & Riley Carr ..... 4.50 to £. 
Johnson & Bro. .. dis 50 
Butoher’s.« .......... 4.50 to £. 
Walter Spencer m Co.’s 

* Diamond ’’.... 4.50 to £. 
ee 40 


H. — & Sons (new 


Magnetic Tack, Nos. 4. ‘2, 8, 
$1.25, $1.50 and $1.75, dis25& 10 


Nelson Tool Works dis 40&10 
Warner & Noble’s .......dis 5 
enc oubah sca Coae dis 30 
Hatchets. 
ee eA .. Shingling, 
RB red $7 120,88 00, $8 50, dis 4@ 
law, 
Nos.. 


Lathing, 
‘paler arth .$8 08, $8 50° dis 40 
my Knives. 
Lightning . 


..per doz, net ¢18 
Wadsworth 


8335 


Hinges. 
Champion double one 

spri haba is. 30 
Screw 


Tobacco nails, ......... 

Nuts and Washers 
Nuts,square........ 8e off list. 
Nuts, hexagon . 9c. off list 
Washers......... .-7¢ off list. 


Nuts, Bolts, etc. 
Machine Bolts 
Bolt Hnds i; 
Boiler Patch Bolts.....net list | 








eee dis 40 per cent 
Heller Bros.’ Horse Rasps 
dlis 35 
Wicd leem i666) 5. 00558 dis 40 
New American.......... dis 40 
Union File Co : dla 40 
Dayton File Works .... 40 
Grindstones. 
RS Sa .-. 1@*2Pw 
WEG Bcc pate ones 1% Lag Plb 
Nova Scotia....... 14@14 Plb 
Lake Huron......... “I@ik Pt 
Hammers. 
Maydole’s ..... ‘as ee 
Cheney’s new list 20&10 
Hartford Hammer Co... .dis 20 
flumason & Beckley.... . dis 15 
Verree.. is 5 











4c | 





| 
| 
| 


Oo" a OS 9” eer 70810 
Strap aa Hinges...... 60&10 
Locks. 

Whippe MfgCo...... 60 

Norwalk LoCo..... 
Nails. 
RP eee $2 60 
OO  —e ee 25 
0 ee 50 
PT 0 inc deans eae aeke 76 
he RS Ae - 1 50 
2d . 375 
EEE AE 3 00 
SA eee . 375 | 
SS Se . 300 
OEP E? Ae are 100 
14 inch barrel nails...... 1 50 
ly do ay eee 175 
1 pn do me cesar 2 50 
% a ere 3 00 
a aici 85 





























Picks. Spikes—WROUGHT Solder. 
reyeeee, « eas doz $8 8 All Lil lengths by by & « inch ... - Se gd and man in meas ee 18% 
to 7 lbs.. 7 80 bo do do %,7-16& kin 2% ae GONGNS...c is, ..-- 2 
7 to8 lbs.. 8 40 E It Fop Planished Sheet [ron 
Railroad Tamping Pick. . Tacks, Brads, &e. VORA... <5 cons ates per Ib 100 
7 to 8 1bs..dox 10 80 New List Sept. 1, 1882. Gs FT ERS oe 
Mill Picks perlb......... Tinned Swedes tacks... .dis = Woe 1 1 21 2% 
« American “-~..... to 14 20 uw & 6 
Planes. Swedes tacks, all kinds ... 30 Com 8-10 8-30 3-40 3-75 
ay 200) CB it... acess dis 20 | American cut tacks...... 30 | Char5-60 5-60 6-00 6- 
ER Pa ee ree ee dis 25 | Copper tacks and nails. . 80 Sheete over 28 in. wide Kc 
Bailey’ 8 Pat. Me aie | § Swedes Hungarian nails.. 35 extra. 
Sandusky, fancy ........ 15 | Gimp and lace tacks...... 30 Zinc. 
ae Oe dis 20; _ “* 3 “© tin’d. 30) Sheet, cask... ..... 6%e 
Se ee dis 25 | Asate ceee: — sae 1 2 | Sheet, Mec ls) . «ic 6c 
runk and clout na 
aha es Leva a Gas | Common and pat. brads. 20 | ek Po PE 
ers’ Supplies. Basket nails... . 20 | BRASS. 
Wrought Iron Pipe ncw Brush tacks. ............. 20 
list and dis ........... Leathered conpet tacks . 20 | Cash prices for Roll and Sheet 
Gas Pipe- Jigar box nails......... . 20| Grass For less 5 ag than 
New List 1,tol 4 black 27% dis; Chairnails ........... 20 | 100 Ibs. add 3c per lb 
galv’d 174, dis | Double pointed tacks 40 High Bra 
and larger black.. 4744 dis} Extra 10 per cent. on ‘all the | = Nos not thinner than »o 
galv’ d 3244 dis | above. No.28 wider than 2 in. not 
MalteablelIron hp aa 25 Valves Dis wider than l4inch ... .. .30¢ 
Grey Iron Fittin dis 50 « * | All Nos to No. 2s inclusive, 
Steam Brass Goo ae Jenkins*Patent Gate Va. ves.35 | and widths over 14 to 20 in. 
WARE en eee dis 50, { Glo re EE” pile 2b 35e 
Ludlow Gate Tou‘: .dis. 20 Standard Packing “ ..2°) All Nosto No 28, inclusive, 
asceees. Gauge Cocks bt 1 ¢ Vises. rnd : widths over 20 to 30 in. "as 
ontg’ry Gauge cks $1 eac ol SS Se a aoe 
Steam Causes Rees fh dis. 40 Boltd ear ae A. wee | 3g¢ per lb advance on each 
Steam Guages 5 in. net dial dick).. ..40to 100 tb, - Ibe net| Ne above Nos 28 to 38, in- 
OO pcg SO ES - 30 Solid, Peter Wright’s "15% | Clusive. 
Scotch Glass Tubes.....dis. 70 Selid, Wilkinsorte “{4@15 | All Brass thinner thanNo.8 
Aer : special Parallel. Parker’s...... dis 25 is Platers’ Brass at ....... 53c¢ 
Duplex Injectors. ....... net. ‘ iamaa. |... dis 20 Sheets 24x48,and all sheets 
Soil Pipe & Fittings, Mott’s ‘“ vies rE iy dis 15| ¢ut to particular sizes and 
I en ads aniehss'o + wae dis. 30 Saw Filers. Hopkins’ _ lengths under 80 inches, in 
Sinks, Mott’s List....... dis. 25 * 3 doz $17.50, dis 190 | Witlth wider than 2 inches 37c 
——- Bath tubs, sinks, 3 “ Wentworth’s .. 900 Low Brass. 
G be a2 Co ah Boilers | Well Hand Vises... .. dis 2 | 4c pr lb. more than High Braes 
iSenifes.? “dis, 50 | Bichardson’s Vise and A: - Gilding metal. i de. per lb. more 
Marble Slabs, Counter- WAL. css fdeny ele de sh ys - 03 dis 25 tee bata ar 
sunk net per ft......... $ 125 Wrenches. “> -! ae 48c 
Coe’s genuine.. ....... 5 ed... . Ble 
Tinners’Tools & Machines. | Girard Standard... ..dis 50 & 10 Binns sb weaned “ene 
eet S.&W.) ... less 10} Mechanice’ 10 and 10... .dis. 50 For Slitti 
Tools \P.S.& W.)...... 20] P.S. & W. Mechanics dis 50&10 | 7044) | vidth in io to 
Rivet Agricultural..... ....... dis 70 | “etal in w in. to 3g in. 
8. No. 28, inclusive, le per lb , 
Iron dis 45 Campeens & Guat 50 advance 
IE... <ccodceutsnia dia 45 | pete 3: 0 | Metal, in width 2in. tol in 
MEN isdstsasese ees dis 40 & 10 Agricultural .... ......... 70 ——— No 28,2c per lb 
Rules. Wringers. Metal, in width 4 in to x% in 
WES sec. se gt dis. 70 &10 | 244 inches Universal.... $ 600 thinner than No 28, 5cper lb 
2 inches Eureka.......... 36 00 advance. — . 

Shovels and Spades. Wire. New List wie per Ib. y-Pade. nd and less, 
io’ now tim, July 1, ” das 17% Brass and Copper........ dis 15) Any of the above widths cut to 
Ola iene meen esos sess Sis We Bright & annealed, ier > 3 particular lengths add 7c per 

cabene ei ta aa cae ‘ } poune 
oo s (Lowman’ dis 30 ¥ x Nos. 19@ 26 Sheathing Braz:er Copper, 
idle aa Deel dis 674 Bolts, etc. 
Chisholm et at ee dis 334 Nos. 7@ os All s1ze8, 16 0z. per sq foot 
Rowland’s ........... dis 50 | Coppered Nos.0@18, die 6232 | Sndover. per b = 
MIE § io ghicte ote cca dis 50 peed. Nos. @18, mar- nd over per Ae 22c 
Screws. Dis ket list,...:..:.. dis 57% | Brazier’s Co a, ney 
i Tinned, Nos. 0@ 18,dis p52» sizes, under 16 oz. ant 
arty ro pole ag 70 | Cast steel................ is 55 over 1209z. per sq. foot, 
Flat head brass ......... 60 Teo Broom wie Se é " per ib $30 
na ekeek BD t Wee Bis. .cserys so tint c razier’s Copper, 100z an 
ree ee eet (8 Ble os “sxelb ne | 1207 persq ft.. per lb. %c 
Brass and Silver capped. 4u 1 hn Fence, Nos. Brazier’s Copper lighter than 
Japanned, list of Plain nd 9 2 ena dis 6734 | 100% persq ft per lb S82c 
Screws -40&10 Anmealed Grape, Nos. 10 to Circles less than 84 inches in 
Coach, patent Gimlet Poiat, 1d... -..- 2. .n dis 67% | diameter. . per lb 88 
list per 1(0 . ’ 70 | Galv any Telegrapa, Circles 84 inches in diameter 
La taper points. . 70| .Nos. 7to9...... 64,c Ib net sudover ........perlb. 30¢ 
“a ibeeiihaes 10 Galvanized Telegrs ph Nos Segment and Pattern shoots 
te WOR ES. csccss<scclens Ib 7 4c per lb. 88e 
Machine, Aa neal, iron. 50 Garvantact Telegraph, ie. 7 Locomotive Fire Box sheets 
Bench, eS SE ee Gy 55&10 | SARE PES Sire qo ; : per Ib. 30ce 
wood, beech, per Fence staples. a 2 b@oXe Sheathing Copper, over 12 
Te 190 | Fence Staplss, galvan m t. per sq. ft... per a sc 
Cc 0 FOIE . vc vicvis yer 28c 
wood, hickory ..... 20& 10 Stubs Steel Wire Bib brea CopperBottoms per tb 22c 
Saws. 75 per lb net No copper is Sheathing except 
SE ae eee dis 20| Barb Wire, painted Sere 14x10 inches,and not to exceed 
Disston’s Circular . dis 40 | Barb Wire, galvanized . be 34 0z. to the sq. ft 
< “wee 8 hand panel, ‘rip, Roebling’s Iron and Steel Tinning. 
...... dis 20 Wire hasta ‘(ieatling 14x48 a> aici ts 
Boynton’ 8 lightning cross EARS cas? 552. se dis 15 All -. per sheet vc 
cut new list _.. dis 40 other size ‘sheets, 2 4c per 
Boynton’s circular and square van the a seene | th 
=> joe dis 40 LEAD. sides,douhble the above amou.,. 
Boynton’s a ielesete e edis 25 sain 
Boynton’s lightning hand Amere’n, beg reneeees tx@t<e IRON AND STEEL. 
Janel andrip...... dis 25 Bar, te seees 279 
Livingston’s butcher and Pipe, eb 514¢ dis 10 per ct : Flat Bar. 
kitchen..... _.. ,dis@o | Sheet, @N 53c dis 10 per ct | 144 to4 by %& to] inch. 1 80 
Livington’s fra ned wood Tin-lined pipe ee oe ct | 4% to6 by % to! inch..... 190 
Nos. 101 102 103 104 105 Block } 45c. | 1& to 6 by lig tolls inch 220 
doz $108.50 107.506.20 net | Chilled Shot... ....... 8c | 1% &1% by % to XY... .... 190 
Peace circular & mill...dis 40 1 & te by % toX%........2 00 
Peace hand panel and % % and % by .% tos... 2 20 
a ASRS wee. -eGlis 25 Round and Square. 
Peace band ‘saws, all | Babbitt Metal. ‘wa... 1 80 
ER ee ee * dis 10 | Genuine, per IDe, net 2536/2 to2& ey Wee 2 00 
| Crescent, .22¢ 2% to3% 2 30 
Scales. Extra, - :0¢ ay to 4 "280 
Hatch, Counter, No. 171... No.1 sid 15¢ | 4 to 44 8 30 
doz. $42, dis 45 | No. : <% 1c ie to 5 % 50 
70&10 | Union Platform...... $6, dis 45 | No. 3 = 9c Ov 
Fairbanky’........ . dis 25 No. 4 % Siac Vat 
Buffalo Scale Ce...... dis 40 | ah ee % to 1% inch 2.20 
Ayan eg Scale Co.. oa —s % to 2.40 
owe’s...... . dis 10 v4 2 60 
Chatillon’ 3 Eureka...... dis 25 | COPPER. ; 8 00 
Family Us versal ; 418 50) LakeIngot........... 16@154;¢ Heavy Band. 
Scale Beams..........dis 40&10 Baltimo: .......... 144 @lbe | 14 to 6 by and 5-16 inch 2.00 
Sheet and Tank Rivets. \rizone WM e@lbe | 1" to 1% s 4% and 5-16 do 230 
“ Norway.” K& to % ~ 4 — 5-16 = 239 
: . ’ % to 4 by 4 and 5-16 do 280 
DT CE. ov ovateenaesass dis. 15 | tee STOCK Half Oval and Half 
“s n. Round, 
re incites @ oo,| Banca,....... 7 per Ib. 225 1} to 3 inch 2.9 
“* Standard’? .4, 5. 11 16 re nas ORPS “ owe | 7s to1'4 2.30 
and & inch diameter. 4 — ib Sa Se | 7 to %4 : ro 
Sad Irons. | Spelter..... ve %@bec 4.80 
From 4 to 10 lbs.. per 1b 3 net Tin Plate, 
Self-Heating Bdoz $9 net | [C 12x12 charcoal .. $6 25 : Light Band. ; 
$ Tailors. .% doz $18 net | LC 14x20 do . .. 625 | lye to6 by & to 8-16..... . 230 
| Gleason’s Shield and | IX14x20_ — do 8 00 | H 
Toilet dis 25 | DC 12}¢x17 do 7 00} oops. 
| Mrs. Pott’s Irons, double | DX 124¢x17 do 9 00 | 14; to 4, Nos, 18 to 15 2 60 
vointed : dis 35 | DXX, 124¢x17 do 1] 00 | 14% to2 , Nos 16 to 18 270 
| M18. Pott’sIrons, sauare | DX¥XX, 124¢xl7 do, 13 00) 1% to 47> do Bob 2 Su 
sae Bi dis 35 | LC, 20x28 do 13 00| 1-10 extra for each gauge 
Enterprise Star lions. ...dis 35 | LX, 2x28 | do 17 08 | lighter 
Combined Fluter and Sad | IC, 14x20, Best Roof... 5 75 Sheet Iron. 
Iron # doz $15, dis 15 ihe 14x20, do 7 50 ae. 
, 20x28 do . 1175 | NoW2toe.. .. 38 
Squares. D. od 1X, 20x28 do . 15 25 | Nu % to 2 3 35 
Steel or iron, case lots IC, 10x16 Best Coke...... 5 65| Noa ..B 40 
Try squares and T bevels 4 { Subject to card diseount. | Now . 880 


English Steel. 





Best cast.. -. Bh 16 
Extra cast......:.... 16%c 
Round machinery .. 0c 
Swaged, cast . 18¢ 
Best double shear .. 153¢0 
Bister, Ist quality.. We 
ore ng hea steel. 16¥c 
pring calking...... 7 c 
German steel, best bes 
2d quality ......... 10c 
8d quality . ‘ 9c 
Sheet cast steel, ‘Ist 
quality ...... ae 15Kc 
2d quality .. 14g 
3d quality ......... 12345g¢c¢ 


American Steel. 


Best brands of refined 
cast steel, 34 to 2 inches. .12c 
Crucible cast 


PR Tee ee: 7c 
Open-hearth ditto . 4c 
Hammer cast steel... 9e 
Spring cast steel...... oC 
Bessemer and open- 
hearth spring....... 4iec 
Ditto plow.. 2 Bie 
Bessemer machinery. 5 @6c 
Spring and calking .. TMGTe 
Mdde 4 
Bessemer Steel Tire. 
X& tol by 3-82........ 8% ih 
% to 1 by ig to 5-82 ... 8% BD 
% tol by 8-16to & ... 3% @ PD 


Boiler Plates. 
at a its emery a raat y 3 


C. 200.1). GON. boa. 3 50 
C.H. No. 1, 50,000.......: 00 
C.H. No. 1 Flange...... 4 50 
fxtra Heavy ..... ....... 5 f0 
Homo. Steel 70, 7 aes 50 


6 
Heads, ec ® |b. extra. 


Boiler Tubes. 474; per cent dis 
Burden Rivets ...... .... 3 75 
Miscellaneous Cast Steel. 
Auger and auger Ll ways, ae 
Axle steel for wagons..... 7 
Frog points and plates..... * 
Frog size bars ............. 8 
Piek, hammered.... .... 104 
Mattock, beveled.......... 9 
Table cutlery RR ity o> ie 4 
Trap sprmg steel........ 10 
Pike and cant hook....... 846 
Coal and granite......... 9 





SCRAPIRON AND 
OLD METAL, 


DEALER’S BUYING PRICES 

Per Pon 
No. 1h R wro’t scrap.. $19 
No. 1 wrought sevap. 17 
No. 1 Machine cast scrap a4 

Stove plate (free from 
burnt iron) ........ 00 
Grate bars... ... 850 
Pipes and flues (clean). Pee 
ee Se ees 4 
Hoop and band iron...... w 
Light sheet iron........ 9 
Axle turnings 16 00@ 16 00 


Wro’t turning (f from cast) 18 
Wro’t iron, oily wena Mo 
Cast borings “er 

Malleable iron . 


os oy Oe 
Uncut wro’t iron boilers 16 
Gla copper per Ib. 104 
0.1H. Brass per... nH 
Heavy yellow Brass do.. 10 
Light Brass per ®....... 
pene: Linc per fh......... 8 
Tea Lead per ®............ 8 
Heavy Lead per ft . 4 
EEE. 30038455 : 22 


PIPE, WROUGHT. 


Standard Wrought Iron Lap 
Welded Steam and Gas Pipe 








Bels .| ofa lesz 
oXa | » Ome 
tos | Sse 3 | Sms 
a&® a8 \r Sit §& 
Essie * |%sm |* 54 

a | a | ae 
4 | 
» el oe 08 
3s x 42 08 | $0 05 
2 % 56 08%| 0 053, 
> 4 | O13) 06 
& &.| 1.12 | 06 | 0 07% 
e1.| 1.6 08 | 0 10% 
a1 2.24 ll 0 14 

1 2 68 21 0 24 

- 8.61 2% @ 30 

2. 5.74 BR 0 47 

Baga BO 0 62 
_ Bg | 9 00 © | 0 
3 4 10.66 88 | 1 00 
S 4%. | 1284 | 1.00 | 195 
3 5 14.50 1.10 | 110 
se 6 18.76 , 150 | 200 
S : | 23.27 2 00 
a8 218 | 275 
1 9 83 70 | 8.70 

10 10.05 | 4.95 

11 ..| 45 02 5 5 

12 19.00 | 6 50 

13 54.00 7.75 

14 58 00 | 9.00 

15 10.00 | 


Discount, (ear load lots) butt- 
welded ', inch to 14 inches 
plain 30 per cent, 

Ditto galvanized 20 per ant. 

Discounts (car load lote) lap- 
welded 13g inches to 16 in. 
plain . 50 per cent, 

Ditto galvanized 35 per cent. 

Discounts on less than car lots 
244 per cent. less, 

Discounts on pipe cut to spe- 
cifled lengths depends on 
size and waste, 
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Some Bessemer Steel Outputs. 
Chicago Journal of Commerce. 

When the Bessemer converters were first 
placed in operation 40 tons a day was consider- 
ed the utmost capacity of the plant, today the 
capacity of a model steel plant with direct pro- 
cesses and all modern appliafices is something 
almost startling. Instead of 40 tons 750 to 
1,000 tons a day is a average of common occur- 
rence. The South Chicago steel plant is roll. 
ing an average of 6,500 rails a day, giving an 
output of 750 tons with two converters, three 
blast furnaces and «a cupola. This is about 
three-fourths capacity of the plant were the 
other furnace and converter at work. The con 
verters are ten-ton, and with three of them two 
may be blown at the same time as is frequently 
done, and in the system of dispensing with 
roughing train and rolling a four length rail, 
the ingot is kept hot while the capacity of the 
rail mill engine is such that two rails may be 
rolled at thesame time. The rail mill is revers- 
ing, and runs so rapidly that a four-length rail 
is rolled in one and one haif minute in 7 passes 
and reverses, and when running perfectly the 
rails have been suwed at the rate of four a mio 
ute. It is only by this improved process and 
appliances and great product that rails can be 
furnished at the present low prices of $37.50 
per ton. 

During one day turn of 12 hours last week 
the product of the South Chicago plant of the 
North Chicago Rolling mill company was ex- 
actly two rails a minute for the twelve hours. 

—__———__*-9<0 —_—___—— 
Shoveling up the Chimney. 
American Journal of Railway appliances. 

It is funny to see how a little stoker can fire 
coal clear out of the chimney. Thatis, he does 
the same thing. He scoops and dumps, and 
cleans his fire twice a day; end it takes a two- 
horse team to haul coal fast enough to keep 
him busy. 

You can’t teach that little fellow anything 
about firing; noveven when you show him that 
you could run a brick yard on the ash and 
droppings from his grates, and melt brass at 
times, in the mouth of his stack. He is a shov- 
eler, not a fireman, nor even astoker. He is 
guarauteed to reduce the most solid bank ac- 
count at the rate of two dollars a day, and not 
half try. He only gets nine to twelve dollars 
a week, and does his own repairs, and runs the 
engire, and mends the belts, and lines the shaft- 
ing, and packs the heating coil valves, and 
lends a hand generally; but his principal duty 
is firing coal and money up the stack. 

There are lots of him. You know him, and 
most of you lose by him, directly or indirectly. 
— — 19 ee 
How Soiid Emery Wheels are Made. 

Boston Commercial Bulletin : 

The three following processes cover all the 
methods yet successfully applied in the produc- 
tion of solid emery wheels: 

1. Vitrification.—This consists in mixing the 
emery,or corundum with feldspar sand, or some 
species of clay, and, when formed to proper 
shape, putting the same, (by various processes,) 
in contact with heat, at a temperature sufficient 
to melt or flux the bond, thereby holding to- 
gether the grains of emery. 

2d. The tamping process. By this method, 
various chemical agents which have an affinity 
for each other and for the emery are mixed with 
the emery, and by the use of hammers and 
tamping irons or hydraulic presses, the mass is 
formed in dies to the shape and size required. 
Some of these processes employ a moderate 
heat to dry the mass, some reyuire a cool, dry 
atmosphere. 

3d. Wheels made by pressing together glues, 
cements, rubber, celluloid, asbestos, etc., etc., 
wile hot, or heated to the melting point. 


; pi cllecdoentisioaeates 
To Centre an Engine. 
Steam 

Move the engine by the fly -wheel toward the 
end on which you wish to centre it, till the cross- 
head is near the end of its travel, and mark the 
slide even with the end of the cross-head, and 
then with the surface gauge, or any fixed p-int, 
make a mark onthe fly-wheel rim, crank disc, 
shaft, or any finished revolving part, pry the 
engine past the centre and till the cross-head 
passes the mark on the slide, then pry back 


i shaft end. 





again till the cross-head agrees exactly with 
the mark on the slide. This !ast,in order to 
have all lost motion in connecting rod taken in 
same direction both times. With engine in 
present position make another mark on the re- 
volving part first selected. With a pair of divi- 
ders bisect the distunce between these marks 
and price-punch the spot. Pry the engine 
around until this point coincides with the points 
of your surface gauge and the crank is abso- 
lutely on the dead centre, if the axis of the 
piston rod and axis of shaft are in the same 
plane, as they should be. 


shesietitahehidiidepiilpi- 
“Water” as a Lubricator. 
Saw Mill Gazette. 
The latest novelty in lubricators is an 
nounced by German papers in the form of 
“water.” Owing to its low price it can compete 


successfully with every other lubricator yet dis- | 
covered, but it has one disadvantage, all metal | 


. : | 
bearings must be ae Monch. en ae of average speed of trains in the United States is 
e advantage of such ap-| 
Boe tec e Lat eee ein be small this country, all things considere, the service 


parchment paper. 


of the material, as parchment paper, moistened 
and pressed into blocks, forms a very resisting, 
homogeneous and svlid, but withal slippery 
mass, which offers a minimum of friction to a 
smooth metal axis, and is subjected to a very 
small amount of wear and tear. A small por- 
tion of oil is rubbed on the surface before use 
to prevent any rusting of the metal.—| Ex. 


An Easy Test for Lubricants. 
The manager of any mill may, at very little 





expense, determine for himself all the conditions | 


of safety and economy in lubricants as _ indi- 
cated by the standard of heat developed upon 
any given shaft. The apparatus required for 
this purpose is merely a thin brass tube closed 
at the lower end, and two thermometers. The 
method of using this apparatus is as follows: 
Place enough water in one of these tubes so 
that the bulb of the thermometer will be im- 
mersed; insert the tube in one of the holes in 
the cap of the journal, so that the lower end of 
the tube will be in actual contact with the 
shaft, hang the other thermometer free along 
side, then gauge the relative heat developed 
with oils and with greases. Each man may 
thus satisfy himself as to which is best and 
safest. 


ati. 
New “Blue Copy’ Process. 

Mr. T. O. Perkins, City Engineer of Somer- 
ville, Mass., writes the Engineering News as 
follows: I have lately discovered that white 
lines and letters may be made on a finished 
“blue copy,” by using, as one would use ink, a 
solution of chloride of lime in water. 


enclosed herewith. 
mixing the chloride with about an equal quan- 
tity of water, shaking it, and allowlng it to 
stand a few hours beforetusing. It was applied 
with a drawing or writing pen, and allowed to 
stand tilldry. The sheet was then thoroughly 


washed in water, the blue color washing off 


wherever the solution had covered it, and ex- 
posing the white surface of the paper. The 
solution is also useful for erasing lines or fig- 
ures in carmine, and in some writing inks. 
—_—_—_ ——_ «2 OC 
Marking Countershaft Speeds. 
American Journal of Railway Appliances 
Suppose you relieve people of the risk of 
mistakes, owing to the uncertainty as to how 
fast a countershaft should run, by marking 
the proper speed, or range of speed, on the 
Where shafts are already up, mark 
how fast they ought to run, without allowing 
for belt slip, and how fast they do run when 
well belted. 
— 
PREssuRE without motion is not power, and 
the object pressed does not consume power, as 
long as it does not move. Thus you see this is 


Samples | 
of lines and letters put on by this method are| 
The solution was made by | 


| 


— 





momentum of one piston was balanced by the 
motion of the other in an opposite direction, gq 
that it could be run at a very high speed without 
being shaken.—[ Ex. 


4 
* 


A Question For Engineers. 
Boston Manufacturers Gazette. 

In the “ Engineers’ Column” will be found, 
letter from “Injector,” asking a question as 
follows: ‘Is there any vacuum gained by the 
use of the heater?” Of course this question 
refers to the use of the heater for-feed water 
between the cylinder and condenser. Of our. 
selves we have no definite data, This will give 
the engineers a chance to show whatever they 
may know regarding it, and if any of them 
have authentic record of any experiments, we 
really hope they will give it to us. 

We would like similar answers.—Ed. | 








——-. 29> @ +e. = 
Tue English Mechanic says: *‘ Although the 
20 per cent. below the mean speed of trains in 


controlled by the American engineers compares 
favorably with any in the world. The Awmeri- 
can engineers at first copied English builders 
and made Jocomotives with single drivers; but, 
as is their wont, they quickly made improve. 
ments, and we are not disposed to dispute with 
Mr. Edwards the dictum that the American 
locomotive of to-day is ‘one of the most perfect 
| pieces of mechanism wrought out by the hand 
}and mind of man.’ ” 
aes ee 

STEEL belting is, according to report, now 
being made in Germany. The belts are made 
| exclusively of steel wire, and are so constructed 
| that they are flexibie, easily fastened, and may 
‘be tightened at pleasure. The pulley upon 
| which the belting runs must be covered with 
|leather or other suitable material for securing 
the necessary amount of adhesion. The belting 
'is well adapted for heavy work, it is claimed, 
,and is not affected by dampness or a change of 
‘temperature, as is leather. 
o<o—___—_- 

A REMARKABLE small steam engine was ex- 
| hibited at the Vienna Electrical Exhibition by 
| Mr. Whitehead, of torpedo fame. The whole 
|thing was only avout five inches high by ten 
| inches diameter; it was able to work with 2} to 
|3 horse power and give motion to a dynamo 
for the production of twenty-five incandescent 
lights of sixteen candle power each. The whole 
| apparatus, steam engine, boiler and electrical 
/ machine, can be packed in a box 40 inches long, 

26 inches wide and 13 inches high. 
——_____-—» @ ~e __-__-- 
| Ir is asserted that articles of iron or brass 
may be bronzed by dipping them into melted 
sulphur mixed with lampblack. The surface, 
after being drained off, will take a beautiful 
polish, and presents the appearance of oxidized 
bronze. 











sian = 
To whiten small articles made of brass or 
copper, boil them in three quarters of a pound 
|of cream tartar, and one pound grain tin or avy 
pure tin finely divided. The tin dissolves in 
the cream of tartar, and is precipitated on the 
| brass or copper. 





lle GE TTD cate 
| Prov. Huxtey urges the necessity of com- 
| bining skill in handwork with technical know!- 
edge. In England, there are already 150 centrcs 
for technological education and examination, 
with 3,000 examiners; the system being only 
six years old. 
pa Ra 
Tue natural steel of Germany is made directly 
from the ore, and sometimes from pig iron in 
the Catalan forge. 


——D 


AO 
Sree in India is made by melting the crude, 
native iron in crucibles, in which pieces of wood 
or leaves are introduced. 
LL - 
| Batrp Fornacg, belonging to the Baird Iron 











not the reason why we do not obtain the fullme-| (Go. is now the only furnace in blast in the 
chanical equivalent of the fuel. Attempts have | Hocking Valley region in Ohio. 

often been made by parties who did not under- | = fa 
stand this, to utilize the pressure ou the piston THe rame of the “ Pittsburgh” furnace, at 
head, by means of two pistons, letting the steam Pittsburgh, has been changed to the “ Carrie.” 
enter between them; but of course with no ben- | ———- © ———___. 

eficial results whatever, except that a small| Warner’s furnace at Tecumseh, Ala., made 
balanced engine was the result, in which the|in the month of January 1,215 tons of pig iro®. 
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FOR SALE. | 

4 rouNDRY with all necessary machinery, 
flasks, patterns, and full equimpments for 
veneral foundry business; also papening 
coil, and a complete nickel, copper se 
silver plating department with Brush 
electro plating machine; all in first a 
order; will be sold at a bargaian. Apply 
at 74 Euclid ave. or in the evening ye 
Wilson ave., Cleveland, O. 


FOR SALE—A large and well selected 
stock of marbleized slate mantels and 
grates of various styles; also brass _ 
fireplaces, fenders, andirons, etc., - a 
fine assortment of tiles, eombining | ow’s 
art tiles. English figured and plain tiles 
will be sold cheap if taken before April 
1. Apply at 74 Euclid ave. or in the 
evening at 1048 Wilson ave., Cleveland, O. 


FOR SALE. 
MALLEABLE IRON WORKS 


_ wo large Annealing Ovens with 
pe cel for eabet Japanning and Tinning 
Rooms; good oiler and Engine of 25-horse 
’ maehine and store house two stories, 
x50 feet, containing ——* hangings, 
benches, polishing barrels, etc.; Mou ding 
Foundry 50x70 feet, ineluding cupola. ladles, 
crave, core-oven and air-furnace with a fine 
high ste idings and one acre of ground well 
located. Shipping facilities the very best. 
Buildings and machinery all agree | new. The 
whole will be sold at ° bangaie 08. oP reason- 

f payment. ngu 
able terms OF PAT NKER. at Buchtel College. 


FOR SALE 
GAR WHEEL FOUNDRY. 


4HE CAR WHEEL FOUNDRY onc. & P. 
Raulroad, cor. Lake and Wasson streets, 
with engine, boiler, patterns, tools, side tracks 
and lot 120x467. : 
DANIEL R. TAYLOR, Rouse Block. 


FOR SALE OR LEASE 
ON LONG TIME. 


LOTS ANDLANDS 


BY THE FOOT OR ACRE. 
Eligibly situated for manufacturing purposes, 
on and near the N. Y., P. & O., theC.U.C. & 
I., and the Lake Shore Railroads at Cleveland. 
J.H. SARGENT, 
8) 180 Franklin Ave. 


FOR RENT. 


OR RENT, with or without power, 3-story 
4° BRICK FACTORY, corner Columbus 

















and Winter streets. Inquire of 
PETER GERLACH & CO., 
31 51 Centre etreet, Cleveland, O. 





WANTED. 


N EXPERIENCED Mechanical Engineer 
A desires an engagement with an enter- 
prising tirm, with a view of introducing and 
manufacturing a line of machinery for which 
there is a large and growing demand with 
good profit. First class references given. 
Address J. M., care Iron Trade Review. 


31-2t-mlt 
WANTED 
A ONE HORSE POWER EN- 
Must be cheap. Address 
CHAS, SMITH, 
Care [ron Trade Review, Cleveland, O 


WANTED. 


W ANTED, a good mechanic in every ma- 
chine shop and god to get up clubs 
for both the Weekly and Monthly TRADE RE- 
VIEW AND WESTERN MACHINIST. We 
give the best rates to clubs, and pay better 
commissions to those who get them up than 
any other journal published For partieuiars 
or specimen copies address 
DAY & CARTER, Publishers, 
122 Water Street, Cleveland, Oo, 
Wn? SALE,—A half interest in atu estab- 
lished and staple manufacturing business 
within 50 miles of Cleveland. For the right 
mana good opening. Address J.K. 


tf Care Trade Review, Cleveland, oO. 
\ J) ANTED—SITU ATION—By a practical 
machinist of seven years’ experience at 


lathe work. Best of references. Address 


T. F. L., care Trade Review, 122 Water Street, 
Cleveland, O. tf 


\ ANTED—PARTNER in two or three 





oO BUY 
GINE 











, good y aying manufacturing businesses. 
For particulars address F. H. Co., care 
Trade Review. 


OR SALE, a fine piece of property on Jen- 
A nings Avenue, of feet, near the 
Nickel Plate Railroad. Well located for 
building or manufaeturing purposes. We will 
sell this at a bargain, and invite a eall. 
me A.D. MORTON & SON. 
326 Euclid Avenue, Room 6. 10 tt 
OK SALE.—A first class medium CIRCU- 
LAK SAW MILL, new, never been used. 


Will be sold cheap. Address M. & Co., care 
l'rade Review. 51-0f 


Variety lron Works Comp’y 


BOILER MAKERS, 


MACHINISTS AND FOUNDERS. 
Shafts, Pulleys and Hangers 
a Specialty. 
l.. M. PITKIN, Pres’t and Treas. 
F. L. CHAMBERLIN, Sec’y. 
“cranton Ave, 21 CLEVELAND, O. 











M. Allen, Pros. Wm. B. Franklin V. Pres 


J.B. Pierce, Sec’y. 


sh 





—_— 


GEO. P. BURWELL, Gen. Agent. 
246 Superior Street, 
CLEVELAND, O. 

A. C. CETCHELL, 

9 Chief Inspectoi. 





THE COMPOUND 


SPIRAL SPRING HINGE, 


has the lightest and 


Most Elastic Movement 
combined with 





THE GREATEST POWER 
Manufactured by 
LORENZ BOMMER, 
84 Pear] Street, cor. Front, 

BROOKLYN, N.Y. 8 





Beaver Falls Steel Works. 
BEAVER FALLS, PA. 
Manufacturers of all kinds of STEEL. 
Special *“* Beaver” Tool, Die, and Axe 


Steel, Iron Center, Soft Steel Center, 
and Cast Plow Steels. Open Hearth 
Bessemer Agricultural Steel Shapes. 
Fiuished Rolling Coulters and Patent 
Cutlery Steel. 82 


Masters & Company, 


Commission Dealers in 


lron Ore, Pig Iron 


AND METALS. 
CLEVELAND, OHIO. 








THE RAILROADER, 


PUBLISHED MONTHLY. 


Largest Circulation of any Railway 
journal Published. 


$8 A MEDIUM for reacning those classes 
of railway men who practically handle 
all appliances ana devices used in railrvad- 
ing, and whose opinion» control their pur- 
chase, the Railroader has _ no panel For terms, 
space, &c., address W M. R, LEFLET, 
21 Manager, Toledo, O. 





THE STANDISH 


FOOT POWER HAMMER 


nh i 
OLIVER. 
Patented July 10, 1883. 
It is especially adapted 
to making 


CARRIACE 
And other light Forgings. 
Weight 500 pounds. 
Send for Circular. 
CAPITAL CITY MACHINE 
WORKS, 


Manufacturersof 
Punching 










etc. eg EA 
COLUMBUS, OHIO. 

S. A. SMITH, Agent for Western States. 
154 Lake Stree Chieagn, Tl. 53 




















ee 
es 


For Catalogue and prices, address 


J. W. PENFIELD & SON, 
Willoughby, Ohio.1 
31 


Mention this paper 





Prepared 


Roofing. 


For Steep or Flat Roofs. 


Applied by ordinary workmen at one-third 
the cost of tin. Circulars and 
samples free. 


I. Iva A, 
32 John Street, New York. 





Iron Planers 


A SPECIALTY. 






New Patterns. 


See 


This Planer returns the table 3 for 1. 


Sizes from 20in by 20in. and 380 in. by 301n 
to plane from 4 to 10 feet in length. 


Rochester Machine Tool W’ks 


LIMITED, 





34 Rochester, N. Y¥. 


BRICK = TILE MACHINES 





9 poaoldwy 8,'09 D UlAlen'y'g 


(BUIpP[ Ng 8,[]aUut0D) 40.134 40409,) SFI-6FI 


'9BO[NIVH PoIsBagsny][t 1OJ puag 
MHOA MAN 
| opus 49440 





TUT TLE- NAY 


| The Babcock & Wilcox Co. 
| Water Tube Steam Boilers. 


107 Hope St. 
m Glasgow. 
if 30 Cortiand 
ay St., New York. 
» Branch Offices: 
Boston, 50 Oli- 
ver Street 
>» Philadelphia, 
32 N. 5th ‘t 
Pittsburgh, 91 
4th Ave 
=4 Chicago, 64 So. 
Canal Street. 
Cincinnati, 64 W. Third Street. 
St. Louis, 707 Market Street. 
New Orleans, 54 Carondelet Street. 
| San Fvancisco, 50 8. Mission Street, 
Havana, 50 San Ignacio. 
Send to nearest office for Circular. 24 










| Hydraulic, Hand and Steam Power 


| Freight and Passenoer Elevators, 


| 
Smith & 
Haldeman, 


MACHINISTS AND 
FOUN DRYMEN, 
Manufacturers of 
HYDRAULIC, 
HAND AND 
STEAM POWER 
FREIGHT anp 
PASSENGER 


Elevators, 


And dealers in Iron 
and Wood Working 
Machinery, Shaft- 
ing, Pulleys and 
Hangers. 

111 Monroe Street, 
TOLEDO, O. 

S 











OC x* 


The Cleveland, Mt. Vernon and Delaware 


RAILROAD. 





** Cleveland, Akron & Columbus.’’ 
—_——_o—__——_ 

In effect November 18, 1883, based on Central 

Standard Time. 


~ GOING NORTH. 


























STATIONS. ' No. 1. } No. 3. |No. 5.) No. 7 
Leave | 
Columbus...| 6 45 Fe Bae eee: 16 10 
Westerville.| 7 10 ae eee 17 18 
Centerburg.| 7 52 Re topaee 18 04 
Mt. Vernon.) 8 37 B |13 31D 18 508 
Gambier....| 8 49 Ss aS Epes 19 OL 
Danville....| 9 09 Sa Cae 19 23 
Gann .......| 9 21 ae Peer lY¥ 35 
Millersburg. |10 14 14 59 5 S0amj...:..... 
Fredricksb’g|10 37 15 19 5 51 
Orrville... ..|11 12 15 50 6 50B 
Warwick ...\11 36 16 1] 3S i ea re 
Clinton. jll 42 16 16 Se es oe 
Akron.... . |12 15 16 46 BOON! IRI Does dees 
C’yahoga Fal 12 30 16 58 2 ay Aer ee 
Hudson .... {12 50 17 15 | oa eae 
Ar. Clevel’djl4 12 18 25 9 50 


GOING SOUTH. 











No. 2 No. 4. | No. 6.)No 10 
Leave. 

Cleveland.....| & 00 14 CO 115 15 |16 50 
Hudson ......| 9 17 "5 10 |16,30 [18 15. 
Cuyahoga F’s.| 9 85 15 28 16 54 |18 50 
Akron ....... 9 51 15 44 17 1] {19 45 
Clinton 10 22 16 16 eet 
Warwick 10 26 16 29 un eae 
Orrville ......})0 51 16 47 |18 _ fae 
Fredricksburg|!1 22 17 18 om ge ee 
Millersburg ..|11 45 17 40 19,10 | No.8 
A 12 32 ae Fetece 5 50 
Danville. .. .|12 44 18 41 Seine 60: 
Gambier 18 04 1901 ‘|. 6 21 
Mt. Vernon..|13 29D |19 26S |...... | 6 50B 
pdms 14 O01 ee” Tole ae se 7 25 
Westerville 14 45 20 45 8 138 
Columbus arr.!15 10 _k a Rr: | 8 40 








The system used in the above table consists 
in avoiding the confus'ng division of the day 
into twoequal portions of 12 hours each, anu 
emp oying instead a continuous cuount from 
l1to24. The days begins at Midnigist, as urder 
the common system, but there 18 no possibil- 
ity of confusion between the forenoon and 
afternoon hours. E. T. AFFLECK, 

Gen. Pass. Ag’t, Columbus, O. 
GEO. D. WALKER, RECEIVER. 
N. MONSARRAT, Gen’! Supt. 


New York, PENNSYLVANIA AND OHIO 
RAILROAD. 


New York, Boston and the East. 


The shortest and quickest route to Pittsburgh, 
Washington, Baltimore and the Southeast. 

Central or Ninetieth Meridian time, 33 min- 
utes slower than Cleveland city time. 

Until further notice trains will leave the 
new Certral Depot, South Water Street and 
Viaduct. a3 follows: 

6 50A M LIGHTNINGEXPRESS (daily 
oM8. sleepingand hotel coaches from 
Leavittsburg 8:35 a.m. ‘lo New Yerk, Albany 
and Boston withoutchange. Arrives at Mead- 
ville 10:40 a.m., (dinner); Franklin, 12:(8 p.m. 
Oi) City,’ 12:30 Em: Corry, 12:.5 p.m.; James; 
town, ‘Lake Chatauqua) 1:35 p. m.; Buffalo, 
5:50 p. m.; Rochester, 8:20 p.m.; Hornellsville, 
6:00 p.m.; (supper); Corning, 7:25 p.m.; Ea- 
mira, 8:05 p.m.; Binghampton,!10:05 p.m.; Al- 
bany, 5:00 a.m.; Boston, 1:45 p.m.; arriving 
at New York, 6:15 a.m, 
2:20P LIMITED EXPRESS, Pull- 

- -8. Sleeper Cleveland to New York, 
(daily). Arrives at Meadville, 6:30 p. m.; 
Jamestown, 8347 p.m.; Salamanca, 9:45 p. m.; 
New York, 10:10 a. m. 

11:00 p Mi NIGHT EXPRESS, (daily ex 

. ef. cept Sunday), Sleeping Coach 
from Leavittsurg to New York without 
change. Arrives at Youngstown, 1:50 a.m.; 
Pittsburgh, 5:50 a.m.; Washington 0:06 a. m. 
Baltimore 00:00 p.m.; Meadville, 3:25 a. m. 
Corry, 4:59 a.m.: Jamestown, 5:57 a.m.; Buffa 
lo, 9:20 a.m.; Rochester, 12:58 p. m.; Hornells- 
villle 11:00 a.m.; Corning, 12:07 p. m.; Elmira 
12:40 p: m.; Binghampton, 2:19 p.m.; New 
York 9:10 p.m, 

2:20 P M PITTSBURGH EXPRESS, 

. oi. §=6daily through without 
change. Parlor Car, Cleveland to Pittsburgh, 
arrives at Youngstown, 5:00 p.m.; Pittsburgh, 
8:02 p.m. ; Washington, 7:09 a.m. ; Baltimore, 
8:19 a m 





4:10 Pp i MAHONING ACCOMMO- 
. #8. DATION, stopping at all 
way stations. Arrives at Youngstown, 6:55 
p.m; Sharon, 8:01 p.m; Sharpsville 8:10 p.m; 
connects at Leavittsburg with train No. 90 
for Meadville and intermediate points, ar- 
rives at Meadville, 11:05 p.m, Pittsburgh, 00:00 
p.m. 
6:50 A M PITTSBURGH EXPRESS, 
e ell. —(daily) through without 
change. Arrives at Youngstown, 9:30 a.in.; 
Sharon, 10:30 a.m.; Sharpsville, 10:40 a m_; 
Pittsburgh, 12:45 p.m. Returning, leave 
Pittsburgh, 4:15 a.m.,7:45a.m_., and 12:55 p 


m. and 3:45 p.m 
10:35 A YOUNGSTOWN& PITTS- 
. i. BURGH Accommodation, 
stopping at all Way Stations, arriving at 
Youngstown 1:30 p.m.; Pittsburgh, 5:45 p.m 
Trains arrive at Cleveland, 6:15 a.m., 6:80 p. 
m., 10:30 a.m 1:05 p.m.,, and 9:45 p.m 
This is the only route by whieh pas- 
sengers can reach Corry, Elmira, Bing- 
hampton, New York City, and intermediase 
points WITHOUT CHANGE. No change to 
Boston and New England cities. 
Baggage Checked Through to All Points East’ 
Through Tickets and information re 
garding the route can be obtained at the 
office 131 Bank street, and at newDepot of 
New York, Pennsylvania and Ohio Railway, 
South Water street and Viaduct, Cleveland: 
A. E, CLARK, 





Gen. Ps Agt., Cleveland, Ohio. 
M.L. FOU 
J. M. PERRIS 1 ees, Agt..181 Bank co 
Gen. Man’ gr, Cleveland Clevetand. 
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TRAVELER’S RECISTER. 


Lake Shore & Michigan Southern. 

The time given is the new standard (Nine- 
tieth meridian) time, which 1s thirty-three (38) 
mibutes slower than Cieveland time. 

TRAINS GOING EAST. Arrive. I ° 
From West. For Fast 
*} 07am *] 22am 


Fart N. Y. Express 
* 37am *7 Gam 


N.Y.,Bo’t’'n & At. Ex. 
Elyria Accommodation +8 07 am 
Pt.Clinton Accomd’at’n +410 37am 
Buffalo Accommodation +10 37am 
N.Y and B’t’n Fast Ex. *1 57pm 
Cincinnati and St Louis Ex 
Conneaut Accom’dation 
Night Exp via Norwalk +9 42pm 
Night Exp via San’sky 944 pm ; Te 
TRAINS GOING WEST. Arrive. Depart. 
Frem East. For West. 
Fast Limited Express... *11 55am *12 0am 
Mich. Ex. via Sandusky *2 22am *2 37am 
Chi. Ex. via Sandusky 1607 am 6 32am 
Mich. Ac. via Norwalk és +6 l2Zam 
Conneaut Accom’dat’n. +8 lam 
Toiedo Ex. via Norwalk +12 52pm 
St. Louis Ex.viaSan’ky *1 02pm 
Chi. Pac.Ex. via Nor’lk. *6 02pm *6 32pm 
Pt.Clinton Accom’ dat’n 44 82pm 
Sunday trains for Nottingham—Depart 8:32 
a. m.and 1:47 p. m., return at 9:37 a. m. and 
4:17 p. m. ; 
Reference marks—*Daily. +Daily except 
Sunday. !Daily except Monday. 
Cleveland, Columbus Cincinnati & Indianapolis. 
Oentral standard time, 33 minutes slower 
than Cleveland time. 
ARRIVALS. 
No, 2 Col, & Cin. & Ind’polis Ex. ....*6 45 a.m 
N>.8C.L. &W and Galion Exp.... 9 
No. 12 St. Louis & New York “ye *2 
No 6 Indianapolis & Columbus Exp 9 
No 4Columbus & Cincinnati Exp. .*3 
No. 10 Wheeling Express ery 
No. 14 Cinecin New York fast line,..1 
DEPARTURES. 
No. 1 Cincinnati & Columbus Exp...*7 ; 
N». 11 Cleve, Indianap.& Wheel’g Ex 6 
No. 3 Special St. Louis & Cin, Ex...**1 
No. 5 Night Express, 
No.7C.L & W. and Galion Exp 
No. 17 Spec. Col. Cin’tr. Exp 
**This train runs daily to Indianapolis and 
St. Louis, and daily, except Sunday, to Cincin- 


nati. 
Cleveland & Pittsburgh. 

The time given is the central standard time., 
thirty-three minutes slower than Cleveland 
time. DEPART ARRIVE 
Pittsburg & Whecling.... 800a.Mm 212 P.M 
Express : 200 P.M 6 25 
Alliance Accommodation 8 15 9 50 4.M 
Ravenna Accommoda 4 50 8 12 
Night Express 41110 P.m 5 55 
Newburg Accom’dition..10 30 A.M 11 40 
Newburg Accom’dation. 12 0U M. 1 20 P.M 

+ Night Express runs daily, except Satur- 
day, by way of Wellsvil'te, ind on Saturday 
by way of Alliance. All other trains daily 
except Sunday. 

“The Nickel Plate.” 

Ninetieth meridian time. 

Going East. ARPIVE, 
Buffalo Accom. 10 22 a.m. 
Conneaut Accom 
Chicago Accom.. 
Local Freight. ss 

Going West. 
Chieago Accom.. 
Conneaut Accom 

sellevue Accom 
Loval Freight 

Rocky 
a.m.; 147 p.m. 

Euclid Aecommodation 
1142 p.m.,517 p.m, 

All trains daily except Sunday, 


New York, Pennsylvania & Ohio. 

Wew standard central, or Ninetieth meridian 
time, 38 minutes slower than Cleveland city 
time. DEPARTURES. a.m, p.ln. 
N. Y. & Pitts. Express.... . ..* 6 50 11 00 
Youngstown & Pitts. Ac.... 10 35 
Fast N. Y. & Pitts, Express 
Mahoning Accommodation 
N. Y. and Pitts. Express 

ARRIVALS. 
New York Express.... . 
Mahoning Valley Ac..... . 
Fast N.Y. & Pitts. Ex 
N.Y. & Pittsbureh Ex 
Youngstown & Pitts. Ae 

* Sunday trains. 

Valley Railway. 

Central Standard time. 


+10 Ram 
*2 27pm 

38 27 pm 
+4 22pm 
+10 O7 pm 


+8 02 p m 
*1 25pm 


A. 


DEPART 
10 27 a,m. 

3 52 p.m, 
902 p.m. 
11 36 p.m. 


; 1217 pm. 
ARRIVE. 


DEPART 
6 47 a.m, 

8 57 a.m. 

452 p.m. 457 p.m. 

aia 12 44 p.m. 122 p.m. 

River Accommodation departs 65 62 


departs 702 a.m.; 


*2 20 
410 
11 00 

a.m p.m 
*6 15 ae 
10 20 + 
* 1 05 
* 6 30 
9 45 


VE 


‘ 


DEPART 
Wheeling Junction 802 A.M 
Canton 547 P.M 
Wheeling Junction. 2 52 P.M 
Special trains leave on Sunday at 3.50 P.M, 
arriving at Cleveland at6.42 P.M. 
Depot foot of South Water Street. 
Connotton Valley Railway 
Standard Time, 
Trains arrive: 
Canton,Sherrodsville & Coshe’ ton 
Canton & Coshocton ao 
Kent accommodation............. 7 87 
Newburgh 7:02 a. m., 8:32 a.m. 
4:17 p.m., 6:42 p. m., 10:07 p.m. 
Trains leave Cleveland, A. 
Canton, Coshocton & Sherrodsville 
Canton & Sherrodsville ones 
Canton & Coshocton 
Kent accommodation. ... ; 5 12 
Cleveland and Newburgh, 6:12 a. m., 7:47 
a.m., 10:32 a.m., 2:52 p.m., 5:52 p.m., 5:12 p.m. 
Newburgh and Bedford... 10:32 p.m. 
Trains Sunday only depart for Bedford 8:07 
p.m., 10:07 a.m., 9:02 p.m.; Newburgh, 1:42 
p m.; Kent Accommodation 5312 p.m 
Trains arrive, Kent Accommodation 7:37 p.m. 
Bedford 8:45 p.m., 1:27 pm., 5:55 p.m.; oar 
burgh 2:32, 
Depot corner Huron and Ontario streets. 
Cleveland, Akron & Columbus Railroad, 
Cleveland, Akron & Columbus Railroad, 
running over Cleveland & Pittsburgh Rail 
road to Iludson, for Akron, Columbus, ete. 
DEPART 
Mail. 


8 25A.M 
Express 200P. mM 
Accommodation 10 10 A.M 


345 P.M 
Cleveland, Lorain & Wheeling. 
ARRIVALS. 

Wheeling & Cleveland Bxpress 
Uheichsville xpress 

DHPARTURES., 
Wheeling & Cleveland Express 
Uhbrichsvilie Express .... 


, 


A. M. 
9 47 


~ DEAD-STROKE 
Power Hammer 


— ee 


*3u 
si 


-B10} [e19Ues 10; sezt 
8eZis 


} pues 
‘asn 
-yvula[ty 10} pojdepe 
e1B 


h 


*so0UdIaje1 Puy Iv 
e% pus cl oqy 


Seven Sizes. 
5to 250 Pounds. 
ds 


Over 600 in Use. 
Price reduced March Ist. 


i) 


Construction Improved. 


“NOI IO 
eyj0 38y} 

Aye 

punod 


= 


DIENELT & EISENHARDT, 


MAKERs, 





1306 Howard Street, Philadelphia. 


Correspondence solicited. 


Cleveland Stove Co, Cleveland, 0. 


The Cyclone Boiler Flue Cleaner, 


Gerlach’s pat. June 5, 1888. 





The auger shiped steam passage gives the steam a spiral motion the entire length of tubes, the 


thoroughly cleaning a set of tubes in 5 minutes. 


Improving the ¢raft, saving fuel and labor 


No steam user should be without one. 


Circulars free, liberal discount w dealers. 
93 


CRESCENT MANUFACTURING, 





THE NEW LYMAN VAPOR STOVE FOR 1884. 


The most successful operating Stove offered 
to the trade. 


The simplest, most durable and most economical 
Stove on the market. 


Three Burners supplied with Gas from one Generator. 


Op SS — = an 
i es re, FOC uOoon| 
4 


iF 


Sole 
(Manufacturers. 





THE NICKEL PLATE. 


New York, Chicago & St. Louis Railroad. 
The passenger equipment of new trunk 
bine is ail new and is supplied with the hatert 
appliances necessary to sage, speedy and com- 
fortable travel. 
At Chicago, Passen 
leave Union Depot, 
Following is 
and unt# further notice: 
GOING EAST, 
LO: # |}Coneaut, 
Pass’ngr.| Accom, 


eee 


an Buren stneet. 


Ly. Chicago... 
Ar. Valparaiso.. 
* Ft. Wayne 

** New Haven . 
** West Leipsic 
Arcadia .... 
** Fostoria... 

* Gr. Springs. 
* Bellevue... 
Lv Bellevue 
Ar Lorain 

Ar Cleveland. 
Ly Cleveland. . 
Ar Painesville. 
* Ashtabula.. 
** Conneaut... 
7. a 
* Dunkirk .... 
‘ Buffalo 


'B 52 pm 

















Local |Con’eaut 
-|Pass’ngr.| Accom 





Lv Buffalo.... 9 47 am|.... 
Ar Dunkirk 24 : 
‘* Brie Ae 
* Conneaut.... 
** Ashtabula. 
** Painesville 
* Cleveland... 
Ly Cleveland 
Ar Lorain. : 
Ar Bellevue... 
ly Bellevue 
Ar Gr. Springs 
* Fostoria......| 10 
** Arcadia.....| 10 
** West Leipsic| 11 ¢ 
‘* Ne w Haven 1 
* Ft Wayne . 1 52 
** Valparaiso. 5 
* Chicago 7 . 
Trains run by Ninetie7h meridian 
which is nine minutes slower than Chicago 
time, twenty-eight minutes slower than Col- 
umbus time, thirty-three minutes slower than 
Cleveland time, forty-four minutes slower 
than Buffalo city time, and sixty. minutes 
slower than Seventy-fifth meridian time. 
For infurmation, call on nearest Agent of 
the Company or address 


B. F. HORNER, 
Gen’] Passenger Agent. 
LEWIS WILLIAMS, 


General Manager, Cleveland Q. 


Leave. 
6 17 am 
6 46 
7 4: 














r Trains arpive at ani | 


time in effect Nov. [8, 1883. | 


a | 


time, 


| Bee Dine. 


Cleveland, Columbus,Cincinnat: & Indianapo 
lis Railway. 


|The Great Central Trunk Route to 
the Ohio and Mississippi 
Rivers. 
Three Trains Week Days, 


TWO TRAINS SUNDAY. 


Leave Cleveland with Through Palace Coaches 
and Elegant Sleeping Cars for 


; Columbus, Cincinnati, 
indianapolis, Terre Haute 


; and St. Louis 


| A7 ith out Change. 


This is the only line making Direct Connec- 
| tion with all the principal Trunk Lines of the 
| East for all Southern, Southwestern and 
Western points, either by way of Cincinnati, 
| Indianapolis or St. Louis for all railway towns 
in Missouri, Arkansas, Texas, Kansas, Ne- 
braska, Colorado, New Mexico, Old Mexico 
| and the Pacific Coast. 


|Equipment New and Comprising 
| all Modern Improvements. 

| The Best Roadbed and Safest Road 
| in the West. 


-| Tickets by this popular route for 


sale at all regular ticket offices. 


E.B.Thomas, 0. B. Skinner, 


General Manager. Traflic Manager. 


J. Smith 


Gen’ Fass. Azent, CLEVELAND, O 


JOHN H. O’MARA, 
NEW LISBON, OHIO, 
my Manufacturer of 
the celebrated 
_ EXCELSIOR 
DIAMOND GRIT 


§ : tt The best in the 
So a market 
FOR WET AND DRY GRINDING, 
| AND FAST CUTTING, 
Manufactured im sizes from 3 feet 6 inches to 
8 feet in diameter; in thickness from 6 Inches 
| to 25 inches. Orders solicited. 
82 JOHN H,. O'MARA. 


GRINDSTONE 





5 Michigan street, Cleveland ¢ 


CAAT Panis obiaual AF oly 
Stearns MMite.g 
ERIE, PA., 
Engines from 15 to 400 HorsePy 
Boilers of Steel and |g 


Supplied to the Trade or user. Send for 


Saw Mill and General Machingy 


8 WORKS AT RIE, PA, 


DECKS PAT DROP PR¢ 
BLAST FORGES: - 
STEEL & IRON DROP FORC 


Drop Dies and Special Mact 
BEECHER. & PECK, NEW HAVEN 








"3 NATIONAC MACHINED, . 


TH vt 


ADVERTISERS 


Can learnthe exactcostd 
any proposed line of Aé 
vertising in Americal 
Papers by addressing 


Geo. P. Rowell & Cos 
Newspaper Adv’g Bi 


reau, 10 Spruce St, N.i 


a 


Cheney Anvil and Vise © 





Send for prices, 
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1a NOTCERINS MECHANICAL 
BOILER CLEANER 


AN AUTOMATIC DEVICE 


FOR REMOVING MUD 


AND 


Preventing Scale 
AND FOAMING. 


Patented 1875. 
ss mplest, Best and Cheapest. How to Keep 
Rollers Clean,” a 72-page book, sent free to 


any aldre yn sending yeur name on Aa Postal 
5 iaieazash Jesnes F, Wotchkiss, 


84 John Street, 
NEW YORK. 





1 Westinghouse Automatic Engine 


The best evidence of its peculiar merit is the 
fact that our 





Shipments average Two Engines per day. 

Over 600 Engines and 16,000 H.P. 
now in operation. 

OUR PRICES ARE MODERATE 

Send for Illustrated Circular and Reference List. 


he Westinghouse Machine Comp’y 
PITTSBURGH, PA. 





94 Liberty St., NEw YORK, 
14 So. Canal St., CHICAGO, 
401 Elm St., DALLAS, TEXAS 


Branch Oflices: } 





utch Pulley. 


Taper Sleeve Pulley Works. 


\ ANU F ACTURERS of Taper-Sleeve Wood 
4VA felt Pulleys, Taper Sleeve and Compres- 


Sion Couplings, Adjustable Dead Pulleys, Wood 
Pulley 8 Splitor made in Halves, Friction 
Clutch Pulleys, and Friction Clutch Couplings. 
You can start a load with this clutch, at any 
speed, with ease and safety. 

ERIE. PA, 








Assayers and Aualytical Chem ists. 
J UDYON. W, 
e 31 


E, Ana ytical Chemist, — 
8 Cushing Block. 








Bolt and Nut Works. 


OTCHKISS & UPSON MANUFACTUR- 
ING CO. Manuf’rs. Machine, Plow «& 
levator Bolts, Coaeh Screws. 15 


Boiler Makers. 


“NMITH & THACHOU T— (Established 1357.) 
b Boiler, Tanks, Stillsetc. 644 Broadway. 


GNHAITERTON, J. Boiler Maker. Repain- 
ing a Specialty. 30 West River St. 4 











Bridge and Boiler Builders. 


B UCKEYE BRIDGE AND BOILER 
WORKS, mfrs of Arch & Truss Bridges, 
Boiler Tanks and Oil Stills. Bet. Wasson St. 
and Case Ave. 





Boiler Feeder 
BERMANN, W. 8. & SONS, manfrs. of 

the celebrated Ebermann Boiler Feeder. 

Send for Circulars and Price List. 2 








Belting, &c. 
Rrra & CO. Belting and Supplies’ 
8 South Water Street 2 





Cleveland Business Directory. | Oleveland Business Directory. 


Business Directory. 











Stair Builder. Olean, N, ¥, 
FEIL, CHAS, Statr Builder; Hard Wood 
Man and Office Railing. Works, 49 & YRICK BROS. & CO., manufect*rs En- 
51 Canal atreet. Cleveland, Ohio. 41 gine: and Boilers, oil 


drilling twols. rig 
72 








irons, ete . j 
Steel Stamps and Stencils. ~ eR ee oe aie 
Oil City, Pa. 

















‘LEHA , 3. 1. & OO., Rubber Stamps, ee 
Seala, Stenofis. 97 Superior street. 54 EXD, JOS. Machiné-t, steam engine and 
dead pump repairing. Brass and iron casé- 
Steam Furnaces. ‘ gs, tight and heavy. made on shost notice, 2 
‘ UYAHOGA 5ST AM FURNACE CO. New Haven, Conn. 
build large engines for Stationary and 
arine purposes. Blowing Engines for Blast 





AMBERT, GEORGE D. builder of Model 

and Sperial Maehimnery, Dies, Tools, 
| Punches, etc. Wood and Metal Patterns. No 
27 Artisan Strect. : 


Furnaces and Steel Works. Steam Pumps for 
Copper Mines, and Steam Helve Hammers for 
Forges and Bloomeries. ake all kinds of 
heavy Castings. Foundry and Machine Shop 
corner Detroit and Genter Streets, 














Pittsburgh, Pa. 





Trunks and Valices. 
I ING RESSBS. W. A. Bun 


R 
ABER, J. manuf. Trunk, Traveling B manufacturers’ agent. Printers 

and Ladies’ Fine Satchels. Sample trun | type. cards. 424; Sixth Street. tip stare tt 
and Cases a Specialty. 56 Public Square 54 = = = : —— 











Ravenna, O. 


Business Directory. r[\HOMPSON, T. F., dealer in Agricultural 
Implements, farm machinery, hard- 

ware, seeds, fertilizers, &e. Cor. Main and 

Prospect streets. i | 








Akron, 0, 











Coal, Iron and Ore. 





KRON IRON CO., manufacture best Com- 


mon, Refined and Charcoal Iron. sochester, N, ¥. 





.NDREWS, HITCHCOCK & CO., Briar 
Hill, Coaland PigIron. 101St. ClairSt. 
81 





ACKSON IRON CO. fron Ore and Pig Iron. 
° ayotte Brown, Gen. Agent. 101 St. Clair 
> Dias OOS are i eae ee eta. oN 
HODES & CO. Coal, Iron Ore and Pig 
lron. 101 St. Clair street. - 1 
ALLIBA, J. H., Iron Ore. 
Grand Arcade Building, 101 St Clair st. 51 
ABCOCK, MORRiS & CO... —COAL.— 
Grand Arcade Building. Cleveland, O. 45 








- Oarriage Bolts. 

\ COLWELL & COLLINS NORWAY 
BOLT CO., manufacturers of Philadel- 

phia Carriage ind Tire Bolts. 41 


Carriage Repository. 


1 REEND’S, J. O., Carriage Repository, 408 

J Superior street and 52, 54 & 56 Rock well 
street, iealer in Fine Carriages. Repair shop 
in connection. 4] 


Dyers. 


J PICHILMYER,A.,122Sene ast. Genulemen’s 
> and Ladies’ Clothes Cleaned and Dyed. 
74 


File and Saw Works. 
PDARKIN, W.H. & CO., Hand-cut Files and 
Rasps, dealers in Disston’s saws. No.1) 
south Water street. 51 





Foundries. 


oe LER & CO., Car Wheels, Patent Chill- 

ed Frogs, and all kinds of castings. 9 

Winter. ¥ ro 
AKE SHORE FOUNDRY, Water and Gas 


Pipe, Light and Heavy Castings. Ala- 
bama st. 61 
PINAYLOR & BOGGIS FOUNDRY CO. Fine 


Gray Iron Castings. 65 to 73 Central Way. 
AITZSIMONS WM, & SON,Rolling Mill and 
{ Machinery castings. Rolls a Specialty. 
No. 435 Broadway. a 


Fouudry Facings, 





Mon! J.C., Steam Boilers, Heavy Sheet 
- Feige ork. Repairing promptly exe- 
cuted, 


r a RICE & CO., manuf’rs. of Stoves 


OWE, JNO. N., mfrs. of Specialties, such 
as Machine forging, bridge bolts and 
trusses, railroad switches, spike, mall, chisels, - 
C. 238 














ise one ollow Ware, dealers in Tinnere’ WY] OOD-WORKING MACHINERY. Send 

7 eheTEE cAMP & VANE MACHINE | —— for Catalogue. J.S. Graham & Co, 48 

P en — = = > ea nn = 4 
W CO., Founders and Machinists, 12 Main 
street. 4 | Toledo, O. 
(VAHOW BROS. mapfres. of and dealers in| =>, KER. HERBERT Mash oe 
rn Y | AKER, HERBERT, Maehine shop 

C7 Wea land ictal Pumps. Pipe, ste. 25) B3iron roundry. a and 100 tmoaiucl. Ti 








OLEDO FOUNDRY AND MACHINE CO 
|. builders of Steam Enginev, Circular Saw 
| Mille and all kinds machinerv. Water St. 
pera “ cor. Cherry. 03” 
ance ° —~ TTanneTT oR 
eT ee ee FR opel. IRON WORKS, mnfrs. of Areh- 
i cRARLARD J. W. Engine and Machine | _itectural Iron Work, castings, pulleys, 

Builder, and General Machine Jobbing, | shaft ing and steam bending machinery. Cor- 

4]. ‘| ner Ww ater and Lagrange streets 


GTANDARD SAW WORKS, H. Bartley, 
K manufacturer and dealer in Sawsof every 
descrijtion All kinds of Springs made from 
MX HITE, |. &1, J. manf'r’s of Coopers’ | Sheet Steel. Reaper, Hay Knives Truss, 
y fonis Carpenters’ Tools, and ShipTools. | Springs, &c. made to order. 92 St. ClarrSt. 3 
Also manf’r’s of Planer Knives and Machine | NION Munufscturing Co 
‘ K . NION ! y +5 Manufacture 
Cutters toorder 310-314 Exchange street. 38 Sewing Machine+, Wash-boards, Child- 
TINK BUFFALO NUT AND BOLT CO.—| ren’s W augons, Carts, Wheelbarrows, Sleds, 
[Limited.| Manufrs. of Ilot Pressed Nuts, | Kitchen Wooden ware, &c. 8 
Bolts, Washers, Rivets, &e. 226 Ohio St. 31 ms ae 
= = a. codes " : rop. 
fins 
Water Street, 
3 


VY & FIEBEGER, Galvanized Iron Cor- 
nices. Send your plans for estimates. © 62 | 


M 

















oe OAT BUILDING: Tepburn Bros., 
Union Boat Works. Boats of all 


Bridgeport, Ct. made to order. For sale or rent. 








foot of Cherry. 
TLANTIC HOTEL, directly opposite the | ——— ———————— 
Railroad oust. D. Foland, qeeptioter 
W. Foland, H.W. Terrell, Clerks; Wm. Rich- Wheeling, W. Va. 
|) ere 





erdson, Night Cler 


XCELSIOR MACHINE WORKS, Redman 

& Co., general machinistsand manufae- 
turers of Marine and Stationary Engin 
Hangers, Pulties, Shafting, &c. Cor. 18th & 
Chapline streets. 12 


Canton, O. 


OVELTY IRON WORKS, Mill work, 
Shafting, engines, Impcrial job printing 

press, etc. 73 
1 Gee BURNER CO.—H. 8. Belden—B. 
‘'. Goodrill. 158 and 160 S. Market-st. 
Manfrs of gasolinc burners and fixtures, and 
contractors for lighting streets 2 
HE SUN VAPOR LIGHT & STOVE CO.,, 
manufacturers of Vapor Gas Lights, Gaso- 
line Stoves and Tinner’s Soldering Furnaces. 
Contractors for lighting the streets of cities and | 

towns. No. 116 E. 5th Street 72 








Youngstown, 0, 


| FWELL, EPWIN & SONS, manuf. of Nail 
Kegs, Pat. coiled hoops, slack barrel and 
| keg heading and oil barrel stock. 


A. WYCKOFF, ~ 


| 
} 
| 
| 
| 





LEVELAND FACING 
Hayes, Manager. 


MILLS, 
4 Carter street. 


a ws 
21 


C 
Hides, Pelts and Leather. 
TAENNISON BROS.,dealers in Hides, Pelts, 
Furs and Tallow. 48 and 50 River street. 
33 
Hardwood Lumber. 


ARTIN & BARRIS, dealers in all kinds of 
Hardwood Lumber. 1380 Central Way. 
51 


a 





Hardware and Iron. 


PDINGHAM, WM. & CO., Hardware, Iron, 
] Nuils and Metals, 148 and 150 Water street. 
YLEV ELAND ROLLING MILL CO., manu- 
C facturers of Steel and [ron Wire and Steel 
Tire. 3A 








Lam ber. 


OODsS, PERRY & CO., manufacturers 
W and dealersin Lumber, Lath, etc., 5 
Carteret 4 
NISHER, WILSON & CU., wholesale lum- 
li ber dealers (pine & hard wood), rough and 
dressed umber, timber, lath, shingles, etc. 47 
Central Way. 82 


* RAUSE.C. A., & SON, wholesale andre- 
K. tail dealers in lumber. Yards cor. Supe- 
rior and Wason and 281 Merwin streets. 04 


Lime Manufacturers. 
| )USSELL LIME CO., manufacturers of 
ment, etc. 85 Elm street. 





White Lime; also dealers in Plaster, Ce- 
34 


Machinery and Boilers. 


Manufacturer of 


Columbus, O. 


| 
} 
| 
> EYNOLDS BROS., manufact’rs of hand- | 
cut Files and Rasps. Old files re-cut. | 
Send for Price List. 2 
ITY BOILER WORKS, manfrs of Station- 
ary, Portable and Locomotive Steam | 
Boilers. All work warranted Borger Bros. & 
- ial : os | 
TZ ELOTES WOOD & CO., manfrs of Malle- | 


f, able Iron. Cor. Randolph and we Wwo0oD WATER PIPE 


streets. 
FOR 
CO. manfrs. of every description Car, | 


Mines, Coke Ovens and 
Truck & Driving A xies. Forging, Shafting, 7 | Water Works. 


Chain Pump Tube Curbs, &c 


ELMIRA, N.Y 








Cuyahoga Falls, O. 
HE CUYAHOGA FORGE AND TRON | 





Cincinnati, O 


FIVHECINCINNATISTEAM HKATING OO, 

mfrs, dealers and contractors. Warming 
and Ventilation of public and private buildings 
aspecialty. Boilers, Radiation, Pipe, Fittings, 
Brass Goods, &c. Correspondence rolicited. 


187 West Pear! street. vt Cu rtis 
Erie, Pa. Pressure 
LL ENGINE CO., manufaeturers of Au- Regulator, 


FOR 


Steam, water and Air, 
GURTIS REGULATOR GO. 
153 Beverly St., Boston, 


Mass. 


>A 
] 3 tomatic Engines of Wb to 60 horse power. 


Lima, O. 


T IMA HOUSE, ceatralty located; tolegraph 
4 office in the houre. J. Goldsmith, Prop. 





I 


RITCH,K. &. Metal Pattern Maker. Small 
machinery repaired. Lawn Mower sharp- 





ening a specialty. 42 South Water Street. 71 
Oil Manufacturers. 
€ MERICAN LUBRICATING OIL CO. 


mant’rs of lubricating oils, 28 Euclid are, 


Meadville, Pa GENERAL AGENCIES; 
y . 





New York, 109 Lib ort, 
| _ me _ a = —— ’ . 
URRY & CO. genera Jobbers in Castin us | Strest. 
| of a'l kinds. 48 Phila lelphia, 925 Mer- 
| = a : Bn ee ket Street. 
Chieago, 88 Market $t 
Niles, O. Baltimore, 3 ‘Dotlebayg 
Sirset, 





EKVES Bros , Manufucturers of Botier, 
4 


Tank and Sheet Ison work, ete, Sold by all large deal 


ers every where, 4 
eT 





\I 
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—— as $a 


| HARMON, CIBBS & CO., | 


CORRY, PENNA., 


Freight and Passenger 
Elevators. 


L. 8. GRAVES & SON, 


Cor. Center and Frank Streets, 
ROCHESTER, N. Y 


Send for our Catalogue. 


PLAIN SIDE VALVE AND AUTOMATIC CUT-OFF 


Steam Engines. 


Send for Price List of Engines and Boilers. 


Chicago J. A. Peop.es & Co., 
stexx7art EXreater Co. Office, 


Manufacturers and Patenteesof 
STEWART’S PATENT 


Feed Water Beater Purier 


And Water Catcher 


combined. The most efticient 
Heater in the market. Also 
manufacturers of 
SINGLE AND DOUBLE 
Plunger Boiler Feed 
Pumps 
with Bronze Metal Valves 
and Plungers, with new 
device for connecting 
the Rod to Plunger, 
Send for illustrated 
Catalogue. 
STEWART HEATER GO., 
56 to 60 Mechanic Street, 
145 BUFFALO.N., Y. 





No 3 Garew Machine 





28 South Canal Street. 64 


















The Griffin Road Machine Co. 


MANUFACTURERS OF 


Road and Track Machines, 


Elyria, ©. 





Specially Designed for the Western Market. 


OVEN NO. 8—20x2144x13 Inches. OVEN NO, 9—22x234¢ x14 Inches, 


Has peculiar and important features that make it the best operating stove in the market, 
and commend it to the favorable notice of dealers who desire a first class stove. 

It is constructed with our patent flue, which descends in the rear and ascends in front be- 
tween oven and fire-box, forming a wide flue around back, bottom and front of oven, insuring 
an easy draft and uniform heating of all parts of oven. 

The Reservoir is of planished copper, with deep, stamped pit, proteeted with cast iron, ani 
is effectually heated without an extradamper. By removing Reservoir and supplying its place 
with cover plates, a complete six-hole stove is obtained 

The fire-back is in three heavy interchangeable pieces: A water-back is provided which 
occupies the same space as fire-back, heats perfectly and does not retard the heating of oven, } 
for reasons of the intervening flue between it and oven. 

The grate is hinged at its extreme back edge, and when dumped gives a clear opening into 
a large ash-pan. It can be partially dropped to remove clinkers from the front. 

A receptacle for the covers, when removed from top of stove, is hung on swing bracket 
under front heartn. 

CITY SURVEYOR’S OFFICE, Its neat design, nicely polished edges, nickeied panel plates and trimmings, give it a very 
LANSING, MicH., May 3, 1883. attractive sppenranss. 


The Griffin Road Machine Co px das Send for prices. ——MANCFACTURED BY—— 
Gent&.--We have had your machine running fora month, and are highly pleased with it. | + 


It has already more than paid for itself by the saving of labor. H. D. BARTHOLOMEW, * * 
Wee: ah BL. Bh vy S, oe = s 


AKRON, OHIO. l 





fr MPs eee 








Established 1841. | THE MEKCANTILE AGENCY. [94 Branch Offices. 
t. G. DUN & COMPANY, Proprietors. 
This establishment supplies (to subscribers only) all necessary information as to the 
standing, responsibility, etc.,of merchants, traders, manufacturers, public companies, 


etc., through the United States, their Territories and British North America. Also, makes ' 
collections and attends to legal business generally. It is the oldest and by far the most ' 
complete and extensive system ever organized for the accommodation of bankiug and 

mercantile interests aud for the general promotion and protection of trade. Reference ’ 


books published quarterly. Cleveland Oflice—Rooms 4 and 5, No. 121 Superior-st. Terms of 
R. P. CATTRALL, Manager. 2 





subseription made kaown on application, 











CAPS AND 


J. C. SCHAFFER, 


Manufacturer of 


srt yarostatic Presses, 


PORTABLE AND ADJUSTABLE 



















CASTINGS 


For Machinery and holling Mills, 


Car Wheels . 


all sizes and kinds, with and without Axles. 
Chilled Faced R. R. Frogs. 
STREET RAILROAD TURNOUT. 
Nos. 9, 11, and 13 Winter Street. 


BOWLER & CO, 


. | | 

Crank Pin Presses. | if 

Also for Pressing on or off Car wheels, and for ip 
pressing Shafts in Collars, or Sleeves for Pump | i 
and Planer Heads. Also iM 
Builder of Large Stationary Presses k 
Send for Circulars and Photographs, 9 li a k 

129 Mills Street, Rochester, N.¥., U.S. A. ea) aA 
—<—$___— — \ 
2 A 

; e\W 

a « 

Cleveland Foundry. 5 = = a} 
| -___ ae =: 

ca i 








HERCULES |THE STRONGEST? SAFEST EXPLOS 
KNOWN TO THE ARTS. 

HERCULE: POWDER ComPay: 

) ANNIHILATOR. 40 PROSPECT ST., abbey 


J.W.WILLARD, + 3s gf 


a ee 











THE GREAT STUMP AND ROCK 
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Smith & Curtiss, 


JOBBERS OF 


TEAS, 


COFFEES AND SPICES 


ALSO PROPRIETORS OF THE 
CLEVELAND 


Coffee and Spice Mills 


107 & 109 B.nk Street, 
Clevweianda, O- 


F. |. FREEMAN, Prop. JAS. GILLETT, Mangr. 
THE 


Etna Machine Works, 


Manufacturers of 


High and Low Speed 
Stationary Engines 


BOTH 
UPRIGHT AND HORIZONTAL 


Geared and Direct Attachment 


CIRCULAR SAW MILLS. 


STEAM PUMPS, 


IRON AND BRASS CASTINGS. 


Patent Sets and Head Blocks for Saw Mills, 
and Machinery of all descriptions. I now have 
the agency for the celebrated 


Watertown Portable Encines & Boilers, 


and can onset customers with anything in 
this line at very low prices. 


Call at Works and see them in Stock. 


Also manufacturers of 


The Aetna Engines. 


These are an —er 1." style of Upright 
Engines, designed by F. I. Freeman, an 
PATENT pon leaaled FOR. 

They are so constructed that they can be sold 
for one-half the price for the ordinary style 
of the same sizes or power, consequent- 
ly they are by far the 


Cheapest Engines in the Market 


And are warranted satisfactory in every re- 
vect. They are designed especially for Saw 
Mills, Grist Mills and Hoisting Machines, and 
are high or low speed engines, running from 
one to seven hundred revolutions per minute; 
are strong and heavily built, of the best mat- 
erial and workmanshi 
Bes Parties interested will fin one in oper- 
ation at the works. Call and examine for your- 
selves. Sizes range from eight to one hundred 
horse power. 
Also dealers in Gas and Pipe Fittings, Globe 
Valves, and 





Second-hand Machinery ofall kinds 


Prompt Attention given to Repair Work. 


Bae Parties wishing to buy or sell second- 
hand Machinery will do well to call. 
Corner Vernon and Hudson Streets, 
(Opposite N. Y. P. & O Freight Depot, 
Wa RREN OHIO, 


The TRWIN & REBEL 
PATENT 


Expanding Water Ganductm 
MANUFACTURED BY THE 


)). S. S. Conductor Co 


LIMITED, 
47 Federal St., Allegheny, Pa.} 


Tre Stanprne SEAS al- 
lows of an easy and secure 
fastening, keeping the pipe 
far enough from the wall to 
make any overflow from the 
cave pipe or head, run down 
the spout, and not the wall ; 

und will open, in case of 
freezing, so as to prevent 
bon ting, and still remain 
double-locked and water- 


i 
ticht, Las 


PRINCIPAL AGENTS. 


wi 3. Badger & Son, Boston, Mass.; Noyes & 
} ae New York; J. s. Thorn, Philadelphia; 
ohn G. Hetzell, Baltimore, Md.; R. P.Gormul- 
ly, Chicago; F. Schmidt & Sons, gente: 
Shao Kelton Bros,, Cleveland; 


- insas C ity, Mo. ; ; G. HP 
falo, N, 















Young & Locke, 


BY cece in New and Second-hand 


Machinery, Engines, Boilers 


and Pumps. Gas and Steam Pipes of every 
description. 
25 _ TITUSVIL LE, PA. 


Pittsburgh = Wheeling Coal Go, 


Miners and Shippers of 


OHIO STEAM COAL AND COKE, 


Mines on the Cleveland, Lorain & Wheeling 
Capacity, 2,000 tons daily. 
Office: 12 Case Building, 


CLEVELAND, OHIO. 
Lake Shipping Point, Lorain, Ohio. 














E. FAWCETT & SON, 


ALLIANCE, OHIO. 
Manufacturers of 





IMPROVED 


Portable Saw Mills, 


Suitable for Threshing Engines, 
ALSO, 


Direct Actmng Engines 


Coupled to Mill without Belt. 
SEND FOR CIRCULAR. © Ae. - WES 


EDWARDS, TOWNSEND & CO. 


WHOLESALE GROCERS, 


And dealers in 


Wines, Liquors and Cigars, 


Teas a Specialty. 


Nos. 151 & 153 WATER STREET, 
CLEVELAND, 0. 9 





Eureka Band Saw. 








We build three sizes of this machine 

















with 26, 30 and 38 inch wheels. 
Jin two smaller sizes will saw hard wood 12 


in. thick, the largest 16 in. thick. They are 
made of the best material and are well made. 
For turther information address 


FRANK & CO., 
Manufacturers of 


WOOD WORKINC MACHINERY, 
176 Terrace Street, BU VFA! ON. Y., 






OUR CUT OFF ENGINE SAW MILL GAUGE 





Address, TAYLOR ‘MFG. CO. 


(Please Mention this Paper.) Chambersbura, Pa 





} 









MACHINERY FOR 


Straightening & Cutting Wir 


Of all Sizes to any Length. 
Send for Catalogue. 


NO. ADT & SON. 


New Haven, Conn, U. S A. 





Pumps. Pumps. Pumps! 
FIELD’S 
FarmersF orcePumps 


oe the cheapest 
ot tin the world. Use- 
ful for a thousand purposes 
ss, about the orchard, house and 
farm. Descriptive Catalogue 
free. Address 

Field Force Pump Co., 

Lockport, N.Y. 


KEYS!UNe SCREW CO. 
I7tbh and Venango Streeta, 
4 er eaeal 
. BILLERBECK, 
Manufacturer of B 
Iron and — eer Wood 


iat for iil 


Wood Rim Pulleys 
of ail sizes for double 
and single belts. 

Also, SHAFTING, 
HANGERS and 
IRON PULLEYS. 
Responsible agents 
wanted where I have 
none. Address, 
W. A. Woodward, 
Pletcher, cor Rock 8t.., 
LOW ELL. MASS. 























WM. GLEASON, 


Manufacturer of 


Machinists’ Tools, 


Send for Circular and Prices. 


34 Rochester, N. Y. 





PICKANDS, MATHER &CO., 


IRON ORE AND FIG ROY, 


GRAND ARCADE BUILDING, 
St. Clair Street, 


CLEVELAND, O. 





PATENTS. 


CHAS. J. GOOCH, 


GoLicres OF PATENTS.COUNSELLOR 
‘N AND EXPERT, St. Cloud Building, 


Washingten, D.C. 20 years’ practice. 
attendance in Patent Office. Reliable. Fair 
charges. Prompt personal attention given 
each case. Good references. Advicefree. 1 


WILLIAM WHITE, 


Manufacturer of 
Boilers & Gas Holders, 
TELESCOPE AND SINGLE GAS HOLDERS, 


Wrought and Cast Iron Tanks. 
Orders solicited. Write for Estimates. 
NEW CASTLE, PA 








Daily | 


A. L. WRIGHT, 


MANUFACTURE OF 


EngineLathes 


a maes: 3 


C. C. E. Dewick & Co. 








Steel Toe Calks 


360 Dorchester Ave., 
1 SOUTH BOSTON, MASS. 





REMOVAL. 
GEO. WORTHINGTON & CO., 


Hardware Merchants, 


Beg to announce their removal to 


59 & 61 St. Clair Street, 


next door on St. Clair to our Old Store. With 
increased facilities, in a much larger store, we 
invite the patronage of our friends and the 
public. 


Ceo. Worthington & Co., 


21 Nos. 59 and 61 St. Clair Street. 





The Curtis Expansion Trap, 





i) 
tJ 
2 a 
= nm 
2 
= © 
t @o 
3 ce 
5 = 
= ) 
S (mal 
a o 
Ss “3 
o 
°. 
153 Beverly Street, Boston, Mass. 


Sold by all large dealers everywhere. 
GENERAL AGENCIES— 

109 Liberty Street, New York. 

86 and 88 Market Street, Chieago. 

925 Market Street, Philadelphia. 

59 Holliday Street, Baltimore. 


THE .MILLER CO. 


CANTON, OHIO. 











| BRICK MACHINES. 
‘Steam,Horse & Hand Power 


All sizes—Strong, Durable, Efficient. 
Write for particulars &c. to 


CROTON-ON-HUDSON, W. E, Talicot & Co 


Mention this paper. dell N NEW YORK. 


SAFETY 3 ace 
WPS "FT EVATORS 


C.H.MITCHELL & CO 








Manufacturers of the 
Ohio Farm, Church, School and Factory 
ew ee le a 
Also very superior strong, soft and clean 
CASTINGS. If you have failed to get dificult 
pieces elsewhere give us a trial. 
Sole manufacturers of the 44 


| rere and Unique Steam: Pumps. 





THE GIBBS PATENT “IMFERIAL 
Steel, Cast, and Chilled PLOWS. 


EQUIPPED WITH JOINTERS, 
$4 WHER 














MANUFACTURED BY 


| BUCHER, GIBBS & CO., CANTON, 0. 
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This Car has a capacity of 18 to 20 tons 
q ; : AND CAN BE HANDLED BY ONE MAN, : 
United States Car Co.’s ) : : DISCHARGING ITS LOAD INSTANTLY. 

; \. x the Spvtor can o -ppae to yak ig mee car ig 
under perfect control at @ imes, and can be veld at aby 


; 7, elevation or dumped suddenly if desired. For constrietiy 
SCREW LEVER Y . ; 


THE 


trains, cars with this device would be invaluable 
The Mechanism is Strong, Simple and Durable 


The following Railroads and Car Builders are buildip 


| : 4 WY, ‘ars with this Screw Lever attachment, viz: Clifton ani 

T . QS , southern Pacific Railway, Kansus City, Mo.; Wilm ington 

4 es oN t Northern Railway, Wilmington, Del.; Northern Pacific 

NTT! . tailroad Co.; Boston & Maine R.K. Co.; Lehigh Valley 

. | : : tuilroad; Gilbert Car Mfg. Co., Troy, N.Y.; Wells & 

Se AN ‘ . 1 . a ay RE 115 alee at ean Co.: 

rae wy ‘Pa PATENTA ; \ slevelanc ing 8 Lo eveland; Litchileld Car and 

(M, VAN WORMER’S PATENTS.) : Oey C= a Machine Co., Litcbfield, lls.; N. Y., P. & O. Railway Ca” 

= ee “ = ee - = ¥ sag ’ ’ ” 

- 7 a St = agen Ohio; Deckere far Mie. bi Goldm bus, 0.; 

. = Ss — SSS SS CPennvck Bros., Car Builders, Minerva, O.; East and Wop 
Cc. L. VAN WORM ER, " S Se ; R. R. of Alabama, Cedartow’ ,Ga. This car received the 
General Manager. highest and only medal awardee for cars of ‘his class at the 


— CRRSRRGTNE Wn, ||| TMS SUS SHS S nations serie 
UNITED STATES CAR CO., 48 CONGRESS ST., BOSTON, MASS. 
























































































































































VRBERSIVE VIEW. 


A.F.CUSHMAN ConvisatonUaiversiGear (Lev OTTO SILENT A. SST GN 


thegte Working without Boiler,Steam : 
MANUFACTURER OF ed and Lever, Brass Finish | Goa}, Ashes or Attendance. - ‘ » for hoisting in warehouses, 


ere’ 2-Jaw, from 4 in to9in | t : ’ ZA printing, ventilating, runnin 
| tarted instantly by a Match, it ’ hi \ ani fit 
Chucks for Cutting-off Lathes | gives full power immediately. , Ty a G7 pad penn 8p Br a 7H. 
Screw Machines, Amateur| Wen Sr a. ae oni N Schleicher, Schumm & Co., 
‘e i ) $5 ° ja ae > f 
santas. Centering an! Drill) yy explosions; no fires nor cin- rar = PHILADELIIIA. 
Chucke | ders; no gauges; no pumps; ne = WZ ALBERT FISHER, 


| enginecrr or other attendant — . - Agert for Cleveland. 
HARTFORD .GONN.U.S.A. SEND FOR CATALOGUE. | while running. 6. tal ees... 77 & 79 Merwir St, Cleveland, 


CREAT WESTERN OIL WORKS. pe 


ILLUMINATI'G OILS, LUBRICATTG OILS. | GORRY CITY IRON WORKS, 


LJ CORRY, PA., manufacturers of all sizes of 
Navhtha & Gasoline. . ' 
Orders solicited in Bulk, Barrels or Cases. Portable and Stationary Engines and Boilers, 


and all kinds of Plate and Sheet Iron Work. Also manufacturers of the 
Scofield, Shurmer & Te agle ‘ | Celebrated Gladiator Agricultural Engine, 


ARCADE BUILDING, 101 St. C air Street, CLEVELAND, 0. the lightest ard safest engine built, having a perfect Spark Arrester. Send for Circular, 

















Order direct from the 


4 . 

iron Clad Paint ee °¢ tron Clad Paint Co Thos. P. Egan,§Pres. Edwin Ruthven, Sec’y. Frederick Dauner, Supt. 
c e 

cca die ligt innala: shoals memoria eek, PATENT 


. 2 : ee 
article. and save liability 
Cleveian d, Ohio. of suit for using an article a * 
made in violation of the 
atl patents issued to Wm, 
£4: Green and now owned 





bv this Company. 


IRON CLAD PAINT is > THER Te 7 te des tee ee . a _— 
the most durable, OF THE LATEST AND MOST IMPROVED DESIGNS 


most fire-proof, and — FOR — 
CHEAPEST PAINT r\ HH 


MADE. mia 
anin i 
Furnished both Dry | ; & Mills, 


- sd a ‘ . a NS * 

<_ ™ » — rm Fm = and Ground in Oil. ~ | ALS Furniture Factories 
= 3 > : SS. —-_ y My ’ 
eS ae = ? Used by nearly all P 
Trade Mark Patcrted—Paint Patented the Railroads. 63 - Chair F actories, 


- ¢ 
i \ -“ Cara , = 
oa FROM 1-4 TO 15,C00 LBS. WEIGHT. TRUE ? =v nd Agricul] Ww 
3 TO Tagucbpaey sound and solid, superior in strength Cea” we / ese —_ “cultural | orks, 
toughness and durability to iron forgings in any posi - A in arria — 
tion, or for any service whatever. Gearing of al! kmds, Ze Neat Sn) £e and B 
i ee 8° and Buggy Shops, 











Shoes, Dies, Hammerheads, Crossheads, ckers and 
Piston Heads for Locomotives, etc. 15,000 Crank Shafts 


and 10,000 Gear Wheels of thie Steel now running prove SF = : = dee! and General Wood Workers i 


its oupersantey over other Steel Castings. ( KANK 3 ant. 
SHAFTS, CROSSHEADS & GEARING SPECIAL- . maa 
TIES. Castiogsof Every Description. Circulars and MANUFACTURED BY 
CAS T [ t . pree “CHESTER STEEL GASTINGS CO., 
Works.Chester.Pa, 407 Library St..Philadelpbia. | CORDESMAN & EGAN CoO., 
TH W PULSOMETER ae 
E NE U ‘ 1 CINCINNATI, O., U. S.A. 











The choapest, sironzect, most simple, compact, durable, effective and economical | 
STEAM PUMP IN THE MARKET, | 


Glazed [CLEVELAND WINDOW GLAss 00. 


For Doors, Sash, Blinds and Windows, 


Wi d American, French&PlateG!lass 
W ; 73 Michigan Street and 132 Champlain Street, 
PULSOMETiK STEAM PUMP Co,, 83 John St, New York City, U.S.A, in 0 Cleveland, Ohio, 
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Sharon Boiler Works, 


LIMITED. 


SELAROW, ss. 

































ZELOTES WOOD & CoO.. 


PROPRIETORS 


RAILWAY, MACHINISTS AND MINERS SUPPLIES, 


WM. JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST STEEL 


Malieable and Cast Gas and Water Fittings. 
NATHAN & DREYFUS’ GRLP-ACTING OILERS AND LUBRICATORS, INJEC- 


Pennsylvania Tube Works Pipe and Boiler Flues. | 


BOSTON BELTING CO.”S RUBBER BELTING, PACKING AND HOSE, 


ALEXANDER BROS.’ LEATHER BELTS. 
Stubs, Crobet & Rothery Files, &c., &c. a1 














WwW. BINGHAM & CoO.. 


146, 148 4 150 ~“*7ater Street, 


CLEVELAND, 0O. 


Hardware,lron,Nails:Metals | 


OF EVERY DESCRIPTION. 


ORS AND EJECTORS. 


Peet’s Open Way Valves. 








CoLUMSvsS 


Mialleable lron Works.) & 











TINNING AND JAPANNING A SPECIALTY. 








CSolumbus, Ohic. 





SMITH, MYERS & 8S 


CINCINNATI, OHIO, 





= fain, alm, 


SCHNIER, 
Center Crank : 


BOILERS, 


Send for Pa momen ciieg 























“BRUSH ELECTRIC CoO., 
Cleveland. Ohic. 
The sole manufacturers under all the patents of Chas, F. Brush for | 


























“ . . * xe ms 
Electric Light Machines. | Electric Lighting, ” 
STANDARD SIZES. Storage Batteries, ete. 
We fu.nish the PERPEOT 8¥8- 
No.| No of No. of. | Horse 
of | Lights | Lights| Power | Price. TEM of E f Electric Ligh Lighting. ” 
Mch. |2,000 c. p.j1.200 c..d |Requir’d The Best Dynamo Machines,  _. 
$F A ‘eer ces $300 00° The Best Arc Lamps. 
; 2 ig 800 .00 The only Practical Storage Batteries. 
8 2 . 8 415.00 The Purest and Best Carbons. 
8 ‘ ow ete, ete, ete. 
ie . 
‘ ‘ ‘ is 00 | OUR PRICES ARE THE LOWEST; 
H id 15 8 900.00 OUR FACTORY THE LARGEST, — 
6 20 14 eee 2 and our 
} 30 ” a 2.000 00 BUSINESS THE MOST EXTENSIVE 
7 45 2 2,0€0 .00 IN THE WORLD TO-DAY, 
Fe ” m epee SEE THE LIST, 





MANUFACTURERS OF 





Single Lamps, $50.00; Double Lamps, $60.00. Send for details. 


The Brush Electric Co. BS 
No. 104 Euelid Avenue, 





OF THE LATEST IMPROVED PATTERNS. 
General JOBBING and MACHINE SHOP for the repairing of all kinds 


of Steam Engines, and Machinery of every description. 
For Catalogues and Price Lists address the makers, 


61 HESS, SNYDER & CO.. Proprietors, Massillon, Ohio. 















Cleveland Rolling Mill Go. 


CLEVELAND, OHIO, manufacturers of 


essemer & Siemens-Martin Steel Blooms and Billets. 
essemer Steel Rails, Iron Rails and Pastenin 8. 


Steel Tire and Forgings, Iron and Steel Angles, Bar and Sprin . Soft Welding 
Steel for Tools and Agricultural Work, Wire, tron and Steel ~ rose Pilate. 2 





Parlor and Cook Stoves, Lift and Foie panini FISEIER 2W7ILSOLTESO 


e2u HARDWOOD 


an Des 6 6 ee ways on 
hand, 


Cleveland, O., © 


Wholesale Dealers in 


PINE 


‘LUMBER. 


’ Worked and Ro Lam- 








J. C. McNEIL, 


PROPRIETOR OF 


Akron Boiler Works, 


Manufacturer of 


BOILERS OF ALL KINDS. 
Also Heavy Sheet and Bouer Lron Work. 
SPECIALTIES: 
Rotary Globe Bleach Boilers, and McNeil’s 
Patent Magazine Heating Boilers, 


Repairing Promptly Attended To 


shen 503 South Broadway, Opposite 
Buckeye Works. aa 


AKRON, O. 





































Gro. W. Mowroomzry 


Gro. W. Cuuneu. 


MONTGOMERY & CO., 


IMPORTERS OF 


STUBS’ FILES, TOOLS AND STEEL 
GROBET SWIS8s FILES, - 
Chesterman’s pte 0, 
Hubert’s French Emery Hn Horse Shoe 
Magnets, Etec 
Wm. Smith & Son’s Celebrated Music Wire. 


French Sheet Steel 84 in. Wide, trom 4 to 66 Thousandths ~ 
Machinists’, Silversmiths’, Jewelers’, Die Sinkers ad 


Sewing Machine Manufacturers’ Supplies. 


105 Fulton Street. New \urk. . : 





RIVETS, 


BOILER. TANK, BRIDCE. AND 
TRACK BOLTS. 


? STANDARD RIVET CO. 








ee ees 






















IRON TRADE REVIEW. 


+a 4 Gol GE Se his Prva (2 he Atkins & Co. 


’ Improved re 
Forbes ‘ Pat, Ratehet Drill. Manufacturers of antl in 4" " 


8 pe Stocle= Best Refined Cast Steel and the Celebrated eS 3 
= Silver Steel | Ga wor A, 
With it pipe as large as 6 inches can be threaded = : & 
or cut to length by one man. CIRCULAR AND CROSS-CUT 


No vise is required to hold the pipe. The bits 
open when the thread is cut. 


The bits are sharpened by simply grinding. All work fully warranted. Au kings ors Saws 
p ‘ ‘ repaired an upplies furnis' 
Write us for prices list. Write us for Catalogue an “4 special quotations. 


1o- Agency for Tanite Emery Wheels and 
Forbes & Curtis, Gr ac ing nautioers. 

BRIDGEPORT, CONN. 206 to 216 South Dlinois Street, 
INDIANAPOLIS, IND, 9-3 

















ins 


Z-9Xt MALLEABLE wonss. The American Tool ma Machine Company, | 
vw es 


tt 
Pe. 
d 
: Se 
. 





COLUMBUS, 0. 84 Kingston street, Boston Mass., 


Manufacturers of Refined Malleable Iron Castings of all kinds, Wire Dies, etc. 
guaranteed first class. Estimates furnished. Correspondence solicited. 





—Manufacturers of the— 


Celebrated Cabinet Turret, Screw Chasing, and Hand Lathes, 


JIBIPLE GEARED JIB CRANES. CortjQKS SLIDE RESTS, 


Tons Lift for And Valve Milling Machines for Brass Finishers. __ 
Manufacturers, 4 
Mashiniete, **| Also the 1). M. Weston Hydro Extracters 4 


Founders. For Woolen and Cotton Mills, Hotels, Laundries, etc. 


Derfititiranes| <> BENJAMIN F. RADFORD, Supt. 


Rallvoade Power Transmitting Machinery. : 


Shippers. 4 ail “2 = > SHAFTIN G, 


Not excelled for efficieney, 
and at half the price of 


a. | ee |= HANGER 
The <7ulcan. Tron Works. jf \ . 2 


TOLEDO, OHIO. 


























Stillwell’s Patent | — \, a | COUPLINGS, 
Feed-Water Purifier, | ¥ x CRANES, 


(Patented March 18, 188%.) And Machine Molded 


STILLWELL'S PEED « WATER PURIFIER NS “Psy ' GEAR S$ 


OVER ALL OTHERS: a — & Specialty. 

1. It does purify the feed-water and deliver it 

to the boiler from scale-producing elements 
and sediment. 

2. It supplies the boiler with feed-water of 

about the same temperature as the water in the 


preventing the denger'arising from unequal eoo- | , IWARMING AND 


traetion caused by injecting feed-water of a luwer 


ie gp Ape gh my edinl verrd pd, RO HE = . ac 4 VENTIL ATION, - 


pertarbghy or low pressure, and whether a. steam 
OT" it nan he used to advantage following feed- : A PERFECT SUCCESS 


water heaters of any kind. ee 

Manufactured exclusively by ; By Our Apparatus. | 
Stillwell dz Bierce Residence, Schoo! Buildings, 

Manufactories, Churches, 


Manufacturiag Co., q 
Opera Houses, etc., warmed. 


DAYTON, OHIO. 
24 Sizes Low-Pressure Generators, 


| Direct, Indirect, Window Radiation, 
LIGHT’S PATENT. 

SV i ie . hes Sih" Y ~ Plansand Estimates for Architects and - 

I8 THE BEST FOR ; boa : CE Builders. The Trade supplied at whole 

Low Pressure he 2 a | i 1) a sale. Sales doubled from year to yeah 


‘ Goo satis! action everywhere. 
Steam Heating The Cincinnati Steam Heating Co. 
Andiiisures a Warm House Day and Night. 187 West Pearl Street 
Over 1,500 in Use. phe wot a 
Keeps Steam up Constantly. Soult Auabtniaehaes a; saga 
Manufacturéd at the New York Central Iron yg 


ts NN 1Secti t H. E. LIGHT, President. 
Works, Geneva, N. ¥. pes é mie foam Genaratorover 17 nen GO. E. LIGHT, Treasurer. 
Send for aire sed Catalogue with full descrip- 


tion and Price List 
AGEN'S WANTED, 


uti paseraTaing’** wucet om Arcnivect aaa | NON oO XN Asenny? ASSES WS 
jention this paper. 1 —— oriervg \ WATERLACKED JOT \ Ae, A PAO ECTNE CORING. 
3 PXX BEAD xX 
CORUNDUM WHEELS. COAIETNG Oo BE INES ee 
2 Polishers’ and Machinists’ 8 Rub st . 
Nise Y WHEE RS Emrey Wheels, Machinery, and’ Diamond Tools. BND WORRUAERACE GPR, So RATTONE GO 
CMERY WaTENEl .. Vittified Wheel Co. S\COVEASIB™ ST ANT A. ALONE CAN AR REX TT 


Masa. a — 





~~, 





“| THA 


The Dunning Boiler 


WITH SELF FEEDING COAL MAGAZINE 


H 
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